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No, 8f>. JVNUARY 1H55. 


I .—Notes of an Excursion to the South of France and the 
Auvergiu' in search of Dmtoniumr. By tho llev. William 
Smith, F.L S., Professor of Natural History, Queen's College, 
Cork. 

[With u Piute ] 

A statement of the results of an excursion made in the course 
of last spring to the shores of the Gulf of Lyons and the vol¬ 
canic district of the Auvergne, may have some interest, at a time 
when much attention is being given to the minute organisms 
that more espraalh formed the object of my researches. 

1 have always thought that the geographical distribution of 
species in the J&iatomacea 4 is far more general and uniform than 
that in the higher orders of vegetable forms, and this opinion 
has received ample confirmation from the examination of the 
products of the various localities explored during the above 
journey. 

While the Phanerogamous flora of the South of Prance is so 
widely different from that of the British Isles, that the most 
superficial observer cannot fail to be struck with its novelty, the 
Diatomaceous growth of its streams and lakes, and of that por¬ 
tion of the Mediterranean Sea that washes its coasts, is almost 
identical with that of our more northern localities. 

Ann . Mag . AT. Hist. Ser. 2. VoL xv. 1 
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The following outline of my tour will show the extent of my 
explorations, and I subjoin lists of the species that rewarded my 
search* 

I reached Avignon on the 13th May 1851, and devoted several 
days to an examination of the interesting localities m its imme¬ 
diate neighbourhood, making gatherings of Jhatomucea* Irom a 
well m the Amphitheatre at Orange, trout the river Soigues at 
Vaucluse, and from the banks of the Rhone neai the spot where 
it is joined by the waters of the Durance. Proceeding to Mar¬ 
seilles, 1 spent thiee da\s on the neighhounng shoics of the 
Mediterranean, and collected from various spots noith and south 
ot the city, many specimens of the larger Alga* rich in parasitic 
Diatoms. A fountain in the court of the Hotel des Colonies, and 
a spring near Chateau Veit also supplied abundant materials lor 
future examination. 

Returning from Marseilles, 1 made collections iiem St.Chumas, 
on the borders of the Clang dc Bern*, a large salt*water lagoon 
connected with the Mcditenaneun, and on the same day explored 
the Canal de Crapone, m the vicinity of Arles. 

On the 24th May, I reached Montpellier, and found a few 
specimens m the Chateau d’Eau, and tin* ponds of the Botanic 
Gulden, but was more amp!) iawarded during excursions which 
1 made from Montpilher to Frontignan, Cette and Agde, which 
again brought me to marine and hmekish-watcr habitats, under 
the influence of the Mediterranean. The Canal du Midi and 
the river If erault also supplied a few valuable gatherings. 

From Montpellier my route lay through Nisnies, where one 
gathering, from the celebrated Fountain of the Nymphs, proved 
rich m the number and variety of its forms. 

From Nismca 1 passed to Alui^ and thence across the Cevennes 
to the romantic city of La* Buy, collecting a few specimens at 
Genolhac and Langogne, at an rlevation of about 4000 teet. 
The vicinity of Le Pay proved unproductive ; not so the neigh¬ 
bourhood of Clermont-Ferrand, where I entered upon the vol¬ 
canic legion of Central France. 

Collections made from the “ Fontaine Petritiunte,” or calcareous 
spring of St. Alyre, and from basaltic caverns near the beautiful 
village of Royat, lying at the base of the Puy de Ddme, con¬ 
tained many interesting species. 

Three weeks spent at the romantic watoririg-placc of Mont 
l)ore les Bains, at an elevation of 3424 feet above the level of 
the sea, enabled me to add to my he?rbariuin most of the forms 
which characterize! the mountain springs and marshes of this 
lofty region of extinct volcanos. The snows of the Pic de 
Saury, ut an elevation of 6100 feet, snow marshes on the Pic du 
Capuchm, and the shores of Lake Gucry, a sheet of water which 



3 


South of France and ike Auvergne. 

occupies the hollow of an ancient crater, proved fertile jn a 
variety of forms. The eddies of the Dor, the mountain torrent 
which drains the district, and the perpendicular surface of the 
rock over which the stream is hurried that forms the Grande 
Cascade, were also productive. 

From the Auvergne 1 proceeded to Orleans, and from the 
source, of the Loiret, three miles from that city, collected excel¬ 
lent specimens of two ran* and interesting forms, namely Ortho - 
sira arenana, W. Sin , and Gomphonnna crislatum , Ralfs. 

The 1th of July closed my heiborizations, and on that day I 
plundered our of the fountains of the Champs Klysees in Pans 
of materials, which added a few names to my roll of French 
Diatomacora*. 

The gatherings made during the above journey amounted to 
forty-nine, and the included species may be conveniently divided 
into five classes, 

1st. Those which were found in tin* Gulf of Lyons. 

2nd. Buckish- water forms in localities under the influence of 
the Mediterranean. 

3rd. Species which were collected in springs and rivers at a 
low elevation. 

4th. Forms which only occurred at high elevations in the vol¬ 
canic districts of the Puy de Dome and Mont Dore. 

5th. Species or varieties which have not hitherto been figured 
or described. 

In the following lists I have underlined those species which 
have not hitherto been found in Britain, and I employ through¬ 
out the nomenclature adopted in the " Synopsis/* whether in the 
portion already published or in that prepared for the press. 


List 1. Mediterranean forms. 


Epithemia Musrulua, Kutz 
Coccomna ScnteUutn, Ehr 

-dmphana, W, Sm 

Eupodiscus fulvus, IV Sm. 

Tr\ bhoudla Soleatforima, H\ Sm. 
Surirella fastuosa, Ehr. 

—- gtn&tula, Turp 
Atnpbiprura alatn, Kutz. 

Navicma diilyma, Kutz. 

-Weatii, W. Sm. 

-ftindura, Breb. 

Staurouris pulchella, IV. Sm, 
Plouromgma eiongntum, W. Sm 

-angulatum, W. Sm. 

Syncdra aflinit, Kutz. 

— fulgens, W. Sm. 
Podotpbenia Ehrenbergii, Kutz. 


Podospliema Lvngbvoi, Kutz. 

- elegans, fl r . Sm 

Rhipulophora elongata, Kutz 
Lirmophora spleudens, Grev . 
Fragdaria atnntula, Lyny 
Stnutolla umrmnetata, Aq 
Ilyulcmra dencatula , Kutz 
Khabdonema arcuatum, K utz . 

-Aiinaticum, Kutz. 

Grammatoplioia marina, Kutz. 

-serpentina, Kutz. 

Biddulphia pulchella, Gray. 
Achnanthe* longipes, Ay. 

-nubsessilis, kktz. 

Podosira liortnoidea, Kutz. 
Bcrkeleym fragilia, Grev, 

It 
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2. Brackish-water sperm. 


Epithemm constnrtn, Breb 
Trybhonclla gracilis, IV Sm. 
—— punctata, W. Srn. 

—— margmatu, W Sm. 
Navicula tumens, IV. Sm 


Navicula Arnplusbcena /9, W. Sm 
Pmitularia pncgrina, Ehr 
NiUsclna (labia, Sm. 
Mastoglom Hansen, Thus. 

- -- knccolala, Thw. 


3. Species collected al low ef< vt 
vi the higher dish 

Epithemm turgida. }V Sm 

* -alpcstrih, W Sm 

CjiubcUa Helvetica, hutz. 

-a thins, J Kutz 

-* maculata, Kutz 

-ventneosa, KUtz. 

Amphora ovuhs, Kulz 
(’ocroiuiM Pedioitlus, Ehi 
— -- Placciitulu, Ehr 
(N clot oik opercukta, Kutz 
Cnmp\loiliset»» costatus, Jl r Sm 
Surirclla anguata, Kulz. 

-ovatn, Kutz 

-ovalis, Bri f b 

-turgida, IV Sm 

V\ matopleuro Solca, M' Sm 
—- Ilibmurut W r Sm 

-elliptic#, W Sm. 

Nitzschia niinutiewHiui, IV Sm 

• -sigtmmltM, H Sm 

-linear is, W. Sm. 

-Amphioxys, W Sm 

Navicula ambigua, Eht. 

-ovalis, W. Sm. 

-dicephala, Kutz, 

-tuimda, W. Sm 

-Amplurln nchus, Eh. 

Pmnulana radiosa, XV. Sm 
-acuta, W Sm. 

-vmdis, IV. Sm 

-StauroneiformiR, W Sm 

Stauroneiformis 0, H\ Sm 
Stauroneis Phcrmcentcron, Ehr. 

-gracilis, Ehr. 

-anceps, Ehr. 

4. Species collected at high 

Epit hernia rupestm, W. Sm. 
Eunotia Arcus, W. Sm. 

-gracilis, IV Sm. 

— tetrnotion, Ehr 

-tndentula, Ehr. 

-qiittternaria, Ehr. 

— qumaria, Ehr 


ions, many of winch aho occurred 
•is of the next class 

Sfuiironeis 7 reetimpnlnris, Grey 
PlciiroMgiun ftttcnuatum, II Sm 
S\ucdi.i rathuus, )V Sm 
—- Hun. Eht 
• -pulchclla. ht/tz 

- - (Kitzscha) Vulva. Kut/ 
(’orconciua knccohtum, Ehr 
-tila. Eh) 

- - n nibiformcv Ehr 
(ioinpboiicnia capitation, Eh. 

— — constrict uvn, Ehr. 

acuminatum, Ehr 

-iluhotoinuui, Kutz 

-olivaceum, Ehr, 

-curvatum, Kutz. 

—*■— emtutum. Ruffs, 

Mcudion circulaic, Ag 

-circularc, var IV Sm 

- constriction, Raffs 

-con strict mu, viu fi, XV, Srn 

Prngilarm capucma, Desm. 
Oilonthlium mcbodou, Kutz. 

-Tabellaria, \V Sm. 

Diatoma vulgnrc, Kutz. 

Denticula tenuis, Kutz. 

- mflnta, W Srn. 

-smuata, W Sm. 

Achnantlmlimu lanccoktum, Breb 
Achnanthcs exilis, Kuiz 
Mclottiia varians, Ay 
Orthosira arenarut, \V Srn. 
Mastogloia Snnthu, Thw 
Encyonema prostration, Ralfs 
-ciespitosum, Kutz. 


elevations in the Auvergne. 

Cymbella cuspulata, Kutz. » 
Cocconeis Thwaitesn, W. Sm. 
Surirclla bmcriata, Brtb. 

-splcmhdu, Kutz. 

-- Imeans, W. Sm. 

Navicula rhomboides, Ehr. 
-rhynchoceplmla, Kiitz. 



South of France 

Navutula crasfincrvia, Breb 

-Brians, Kutz. 

- - firma, Kutz. 

-gibberula, Kutz 

Stauronm dilatata, /!' .Sw. 
Pmnulana nobilm, Ekr. 

-major, W Sm 

-acuminata, M Sm 

-gibha, Eh? 

-divergent, M' Sm 

-late striata, ( » rt'ij 

-hrnnpttTR, Hr eh 

-nodosa, M Sm 

-tcmm, Grey 

5, Spectra or vane firs not 

Navirula timm, var ft. IV Sm 
(iotnphonema capilatum* wtr ft, 
\V Sm 

-cnpitatum, var y t IV Sm 

-Birbiasonn, Kutz 

-elongation, IV. Sm. 

Diatom a vulture, \m. ft, JV. Sm 
-grande, ID Sm 


and the Auvergne. 5 

Sjrncdra lunans, Ekr 

-Inoep, W Sm 

Hmiaiitidmm Arcus, Ehr. 

-gracile, Ekr 

-pertmiile, Kutz 

Fragilana \ ircRc^ns, Rolfs 
Odonlwlium hvemaic, Kutz 
Tabcllana rtocnilosa, W Sm 

-fencstrata, Kutz 

Melosna distans, Kutz 

-mvaliH, IV Sm 

OrthoMra on< halcea, IV Sm 
f'oHetoncum vulgare, H Sm. 


hitherto figured or described. 

Ptngihirin uiulata, l\ r Sm 
Odmitidiuru iinmn.iliiiu, IV Sm 
Admanthidmm Interne, IV Sm. 

-coarctation, Bieb 

Amphitetroa nntcdiluviuna, var ft. 
Jr Sm 

Orthosira sjunosa, fV Stu 


1 subjoin a description of the species and varieties included in 
the last list, 

Navicula firma } var. /?, W. Sm. Svnopsis of Brit. Diatomaccas, 
p 48. 

Fresh water. Pic du (Vipucin, Mt Dore , elevation 1565 feet. 

This is probably the normal Xtn firma , Kutz. Ibicill. x\i, 10 , 
and 1 am disposed to refer Nar amjjhtgomjdius , Kutz. Bueill. 
xvviu. 40, to the same species. 

V late 1. fig. 1. Valves of Suv finna ft, 

Gotnphonema capi1atum } Vs r . Sm. Syn. Brit. Dmt.p. 80. pi. 28. 
287. 

Var. ft. Upper portion of frustule almost linear, elongated, 
equal to, or slightly exceeding the lower. Length of frus¬ 
tule - 001 to •0023 ff . v.v. 

Var. 7 . Much attenuated towards both the extremities, Length 
• 0012 " to <0016". v.v. 

Var. y. 0. FitsHcufus^. Sm. MSS Greg, in Mic. Journ. vol. in. 
p. 39. 

Freeh mater. Var. ft. Puy du Cliergue, elevation 5576 feet. 
Ilford near Lewes, Nov. 1853, W. Sm. liner Spey, July 1851, 
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Dr. Gregory . Braemar, Aug. 1854, Dr. Balfour, Var. y. Spring 
at Chateau Vert near Marseilles. Braemar, Aug. 1854, Z>r. Balfour, 

Plate I. fig. 23* Gomphonema capitatvm , var. 3* Pig* 2y* Gf. capi¬ 
ta turn, var. y. 

Gomphonema Brebissomt, Kufz. Valve constricted above the 
centre, upper extremity cune.iU, obtuse, lower gradually 
attenuated and acute. Strias 21 in *001". Length *0013" 
to *0018". v.v. 

Kiitz. in Sp. Alg. p. 00. ad specini. autlieu. quoe dedit am. l)e Rr<?- 
bisson. 

Fresh water , Puy du Cliorgue. 

But slightly differing from G, acuminatum , var y, W. Sm. 
Syn. I3rit Diat. pi. 28 238. a m ; and probably only another va¬ 
riety of the same specn s 

Plate I fig 3 Gomphonema Brtfbissonn 

Gomphonema elongatum , W. Srn. Valves inflat(‘d at centre, 
afterwards constricted towards both extremities, the upper 
of which is capitate, oi somewhat emit ate, the lower slightly 
inflated below the constriction, afterward* attenuated and 
obtuse. Slrne 2i m *00i". Length *0018" to *00t5". v.v. 

Gomphonema Brebiseorm, Greg, in Mic. Journ vol. n p 99. pi. 4.18. 

Fresh water. Puy du Clierguc, JF. Sm. Mull l)ejM>sit, Dr. Gre¬ 
gory, Wisheach, April 1851, M/. G, Smith. 

This may probably be a variety of G. Brebissomt , Kiitz , with 
which it occurs intermixed m tiic French gathering; both are 
in my opinion closely allied to G . acuminatum , 

Plate I. fig. 4 Gomphonema elongatum. 

Diatoma vuhjare, Bory. 

Var . /3 . Valve linear, extremities gradually and slightly at¬ 
tenuated. Length of frustule *0018" to *0030". v.v. 

Diatoma feme , Ag., ad specim. in herb. Grev. 

Fresh water , Fountain in court of the Hotel des Colonies, Mar¬ 
seilles , Caual du Midi, and Canal de Crapone; Piumpton, Sussex, 
April 1852, W, Sm, Pcntland Ilills, April 1821, Dr. Grevitte * 

The valve in the normal form of 1), vuhjare is elliptical and 
suddenly attenuated towards the extremities. 

Plat e I fig. 5. Diatoma mlgare, var. 3* 

Diatoma grande , W. Sin. Valve linear, constricted near the 
capitate and rounded extremities. Costie 24? in *001". 
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Length of frustule *0017" to *0038". Breadth of valve 
*00025" to *0003". v.v, 

Freeh water River Sorgues near Vauclusc; River Luue, Lan¬ 
cashire, April IH1H, Mi. (•. Smith, River Shannon near Athlorie, 
and Lough Comb river, July 1853, IV. Sm. Lough Neagh, Dr. 
Dickie, Lough Levcu, Mil) 1851, Dr. Gregory. 

A very fine and distinct species allied to D. Ehrnibergn , Kiitz. 
Bacill. xvii. 17, but distinguished by the linear outline of its 
valve, its closer strife, and greater relative size. 

Plate 1. fig <>. Diatoma grande 

Fragilaria undata , W. Sin. Filaments imperfectly tenacious; 
frustules frequently cohering by then* angles; valve oval or 
linear, acuminate. Stum 12 m *001". Length of frustule 
*()00G" to 0008". 

Far ft. Valve linear, acuminate. Length of frustule *0008" to 
•0012". vv. 

Far y. Valve const noted m the centre. Length of frustule 
*0008" to *0021". v.v. 

Var. y Odontidium Tahdtana , “ spoiangia,” Greg Mic Journ. 
vol. u. pi 4. 22. 

Fre/th water . River Mortes, Lae Guery, Mont Doie , elevation 
4()fi(> feet, Var. y . Mull Deposit, &c 

The speeunens which 1 collected m the locality above men¬ 
tioned enabled me to assign the piesent species to the genus 
Frag liana. Its mode of growth and delicately striated valves 
ally it closely with F. vn eaten s\ 

Plate I fig. 7. Frayilana undata. 

Odontidium anoma/um, W. Sm. Filament tenacious; valves 
linear, constricted towards the obtuse extremities. Costae f 
to 12. Length of frustule *0005" to *0012". v.v. 

Var . ft. Frustules with internal cells. 

Freeh water. Gcnolhac m the (Yvonnes , elevation about 1000 ft. 
Bracmar, Perthshire, Aug J851, Dr. Ha If our. 

The presence of internal cells vuthin the ordinary frustule, a 
mode of growth occasional iu others of the Diatomacem, is fre¬ 
quent in tliis species, and frustules of the more usual descrip¬ 
tion are rarely to be detected in the above gatherings; they may 
however be found at times, side by side with others, containing 
internal cells, showing that the latter formation is a modification 
of the usual method, and not a normal condition of the filament. 

Plate L fig 8 Odontidium anomalum 
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Achnanihidium linear e, W. Sm. Valve linear, obtuse; strnc ob¬ 
scure. Length *0003" to *0007". v.v. 

Fresh water. Fountain of Vaucluse, Lasswade near Edinburgh, 
June 1854, Dr. Grm/le. 

Plate I tig. 9 Achnanihidium linear e 

Achnanthidium conrrtatum , Bieb. Valve linear-elliptical, con¬ 
stricted at the ecu tie, attenuate', and constricted towards 
the rounded extmmtics Stria* momhfonn, 24 in *001". 
Length of fi U'tiilc *0013" to *0018". v.v, 

Br6l). in Ktit^. Sp. Alg, p 51 ad special autheu. qua* dedit am 
Be Brlbissop. 

Fresh water Cave nem Ih.yat , Giavmien , WcMtnui eland, Aug. 
1853, fJ r 

Plate! tig 10 Ai haunt Indium tuurduUhn 

Amphitetras anted*hwittnu , Ehr 

Var. /9. Frustules cruciform, angles produced , valves with a 
deep sinus between each angle. 

Marine. Salt Pans neai Agde, U\ Sm Stomach of (hah, Pro 
fessor Wdluunson , 1852. Near Ipswich, Aug 1852, Mr, Hodgson 
Poole Bay, Nov. 1810, H\ Sm. Near Cimibrai, Feb. 1851, Mr U. 
llemedy . 

I had at first distributed the present variety as a distinct spe¬ 
cies, and proposed to name it A. ercarata, but the structure of 
the valve is exactly that of the oidmary form; and although the 
produced angles and consequently concave valve, as well as the 
deeply hollowed sides, give a very peculiar physiognomy to the 
frustules, I am constrained to regaid it as a variety of Ehren- 
berg’s well-known species. 

Plate 1 tig. 11. Amphitetrus antediluoiana, vur fi. 

Orthosira spinaaa, W. Stn. Filament fragile, often only par¬ 
tially cohering; valves cylindrical, spmoae at the line of 
junction, striated; strise momlifortn, radiate, 30 in * 001 ". 
Breadth of filament *(X)05" to *0017". v.v. 

Fresh water . Cave near lioyat. Cave under Grand Cascade, 
Mont Bore ; elevation 4236 feet. Braemar, Aug. 1854, Dr. Balfour . 

Plate 1. fig J2. Orthosira sptnosa: a, filament diawn from a balsam 
mounting; and 5, ditto from a dried specimen. 

It will be seen by the above 1 ists, that only three of the spe¬ 
cies collected during my late journey are to be regarded as 
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foreign to our own waters, arid it is not improbable that of these, 
Eunotia qutnarta, Ehr., and Nttzschia Pafea , Kiitz., will be found 
to be natives of Britain. There only remains Hyakmra delica - 
tula, Kutz., and as Professor Kiitzmg gives the Atlantic as a 
locality for this species, it may also prove to be indigenous. 

This result demonstrates the. general distribution of these 
organisms, and the discovery by Professor Balfour of several of 
the rarer forms of the Auvergne, among the lofty ridges of the 
Grampians, is also an interesting circumstance, showing that 
elevation, and consequently temperature, influence the character 
of tlie minute Diatomaeeous vegetation, as well as that of the 
larger and more conspicuous flora of such regions. 

Lewes, Nov 2. ( >tl>. lHot 

EXPLAN YTION OF Pi.ATT. I 

Fiy l Sub* virus of two valves of Nnvti ala fii mu> \ at* ,3. 

Fa 7 2. tlninphonema capitatuni* \m (3 ami y 

Fa/ A Qotnphtmema Btebusonit 

Fig. I Gompkonema elongtdnm 

Ftp 5 lhatoma t'a/gwr, vm [i 

Fiy. (\ lhatoma f/ramdr 

Fiy. / Filament ami valves of Fragi/arta undata 
Fig 8. Filament ami valves ol Od out ul turn tuiwnalum 
Fiy. 9 Achaanthiduna tun an 
Fiy 10 Achnunihtdnttn tom Italian 

Fiy M Fiont uml side view of iimpfntrti ns antedduriana , vm (i. 

Fig 12. Oithowia \ptutma a Front \n*w fioin ti balsam mounting; 

b. Flout view from a tlr\ sjuiumm, < and r’ Side views of fius- 
tules. 


II .—Amended Characters of the singular Lijmneaduus Genus 
Camptoceros, and description oj a new Ancvlus, inhabitants of 
North-western India . By W. II. Benson, Esq. 

In 1812, M'ClelkmPs ‘Calcutta Journal of Natural History * 
contained the description of a new Eymnemious genus, which 
appears not to have attracted in Europe the attention which it 
deserves, principally in consequence ot the scarcity of the pub¬ 
lication m the pages of which it is to be found, although some 
pams were taken to make it more generally known by forwarding 
to Mr. Hugh Cuming, and to the British Museum, from India, 
copies of the paper and specimens of the shell. The form ap¬ 
pears of sufficient importance to warrant the publication of 
revised and more extended characters of the genus, together with 
a few observations on its habits, and tin* locality m which it 
occurs, points shortly adverted to m the former notice. 



10 Mr. W, H, Benson on the Genus Camptoceras. 

Genus Camptoceras, Benson* 

(Character cmendatus et auctus.) 

Testa sinistrorsa, imperforata, elongatn-elliptica, spira soluta, apice 
acutiusculo, sutura late et profundi* exeavata (re vera oumino 
carente) ; anfractibus 3-4 angustis eloiu^atis, superne et subtus 
carinatis, lateribus plauulatbi; apicali elongato-acuminato, longe 
exserto ; ultimo ant ice superne descender) tc, eanuato t apertura 
soluta, Integra, magna, spiram non uquante, elongato-elliptiea, 
ftiigustiuhcula, superne et ad basin arcuatun angulftta, pmstomate 
acuto; operculo nullo. 

Species unica. 

C. Tcrebia , Benson. 

Testa elongato-elliptiea, hyalins, vel albido-oorm a, 
lineis spiralibus, exigms, vix elevate*, strns ob- 
liquis confertissnne decussatis, apertura verti¬ 
cal!, ellipticaj peristomate acuto, vix expausi- 
useulo. 

Long, vix 9, plerumque G ad 7 mill. 

Diam. 3 mill. Long, apert. exempt, majoris 4 mill. 

C Terebra . 

Syn. C . Terebra , Benson, Calcutta Journ. Nat. Hist. 1842. 
Hah. m lacu paludoso prope Moradabad, agro Roliillano. 

Animal . 

Animal tontaculis duolms filiformibus, obtusis, oculis magnis inter 
tentacula sitis, proboscideque mediocri munitum ; pallio labia testae 
haud transeuute, pede brevi, longitudincm aperturae vix superarite. 

The form of the tentacula and the position of the eyes, situated 
between the filiform tentacula, and sessile on the head (not, as 
in hymrum y occupying the fore part of the widened base of the 
triangular tentacula), at once distinguish the animal from that of 
bymna>a. In Camptoceras the (‘yes are large in proportion to 
the size of the animal, while m Li/mruea they present only a 
minute black point, even in individuals of large size. In Ancylus 
also the eyes are small, and inserted m two lateral lobes pro¬ 
ceeding from the tentacular lamina;, which are triangular and 
truncated*. The shortness of the foot, however, the sluggish 
movements of the mollusk, and its strong adhesion to smooth 
surfaces, point to an affinity with Ancylus, which, liffetcad of 
presenting the elongate, imperfectly rolled, acutely spiral cone 



* Vide Dupuy, Mollusque* de France 
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of Camptoeeras , sinks into a widely-spread, depressed cone, with 
scarcely any distortion of the spire. 

The animal adheres, m deep water, to the decaying stems of 
a reedy sedge, more frequently burrowing into them, and con¬ 
cealing itself between the internal layers; a habit which renders 
it difficult to detect. 

When my lamented friend Dr. Bacon found the first specimens 
in my presence, the idea which immediately presented itself was 
that the shell was a monstrosity; however, an examination of 
the animal, its peculiar habits, the absence of any known shell, 
in the whole of India, of which it could possibly be a distorted 
variety, and the persistence of character m some sixty specimens, 
secured at various times, all concurred to dispel such a sup¬ 
position. 

The shell was very local, occurring m one piece of water only, 
of several winch had evidently once formed a portion of the bed 
of the Bam Gunga River. Singularly enough, Planar Ins ('alathus , 
which we had only met with in the mountains, distant 100 miles, 
and at an altitude of 4000 feet, was likewise detected in, and 
found to be nearly restricted to, this water. In a neighbouring 
pond, similarly circumstanced, Pfanorhis canosus, nobis, w r as 
exclusively obtained; and to a third lagoon, in the immediate 
vicinity, was confined the shallow Ancylu'i Verruca, nobis, which 
I had discovered m the mountains accompanying Planurbts 
('alathus, but winch proved to be also abundant m the weedy 
channel of the Kajhdra, distant a few miles from Moradnbad. It 
appeared as if the miginal habitat of Camptoeeras had been the 
scarcely explored woody mountains which give birth to the 
ltum Gunga, and that in afoi mcr course of the river through the 
broad alluvial bed m which it now wanders, these unwonted 
forms had been capriciously distributed iu the deep hollows 
which had become disconnected by the retirement of the stream. 

The short periodic appearance, on high grounds, near the 
ponds m question, of the rare Planor/ns Rotula , nobis, Annals, 
vol. v. 1830, page 351 (since figured by Dunker), illustrates the 
uncertain appearance of some species of freshwater shells; and 
of this Camptoeeras also affords an example. After the first cap¬ 
tures, towards the cud of Fcbruaiy 1812, specimens were with 
difficulty procurable. In March 1843 1 could not find more 
than three individuals, and Dr. Bacon was altogether unsuc¬ 
cessful. A like want of success attended a cursory effort which 
we made at the end of 1845. It would appear as if our researches 
had exhausted the supplies of the shell, which had taken pos¬ 
session of the water plants, within reach from the banks of the 
lagoon, and no means were at hand for exploring those winch 
were farther from the shore. Possibly the animal may have 
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been a favourite morsel of the wild ducks which haunted the 
place in the cold season. It may have been more abundant in 
the rainy season, during- July and August, but the character of 
the surrounding ground was not then favourable, 111 point of 
healthiness or practicability, for exploration. The extermination 
of an abundant but local water plant, Ann charm A Is urns tram, 
from a Scottish lake, under (he relentless bill of the common 
Swan, serves to slum how the presence of a peculiar foe may 
influence the propagation of certain species, whether vegetable or 
animal. 

It is worthy of remark, that no recent species of Physa has 
hitherto been met with on the continent of India. On the 
other baud, it seems to be the head-quarters of Li/ninaa, many 
species of which (occasionally of gigantic dimensions) swarm m 
every stagnant pool throughout the country, accompanied by 
Planorbt# Curomandelicux , Fa hr. ( Indicus , nobis), and other spe 
nes of minute types, while Anctffus has only been detected in a 
few waters in the lowei ranges of the Western Himalaya, and in 
the plains at their feet. The other freshwater um\ahes, con¬ 
tained in the same water with Camp foreran, were a huge Ampul - 
larui , two large species of hymn era, four species of Planorfm , 
Melania tuberculata , and some small RUhuua. Although de¬ 
ficient on the continent of India, the genus Physa appears m 
Ceylon, where Mr. E. Layard procured two large species; one 
of which is ovate and solid, the other much lengthened and acu¬ 
minate, being 32 mill, m length by 1 1 mill, in breadth. It 
exhibits no symptom of au approach to Camp facer as m its mode 
of convolution, nor m the form of the aperture, of which the 
columellar lip is strongly twisted. 

Not having yet published the species of Ancylus above ad¬ 
verted to, its characters are now appended. 

Ancylus Venuca , nobis. 

Testa vi\ sinistrorsa, depressa, subelongato-ovata, postioe vix angus- 
tiori, lievigftta, palhdc \irentc-ilavida vel cmerea, tenui, intus albida, 
subrnargaritaeea, notice superne convexmscula, postice prone urn- 
bonem brevitcr dcchvi, urnbone vix clevato, compressiusculo, sub- 
mediano, ad spatium $ totee testae posita. 

Long 3J, diam. vix 2 mill, alt. 1 mill. 

Hub, ad lacum Bhimtiil Kemaonensem, in palude prope Moradabad, 
m rivo Itajh<$ra, necnon in rivo 8ote, aivc Yar Wuffadar dicto, 
prope Budaon Rohillarum, semper foliis plantarum aquaticarum 
natantibus adluereng. 

Spa, Belgium, November 30th, 1854. 

Having preserved living specimens of Ancylus Verruca, in a 
large glass vase of water, among floating water plants, upwards 
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of a mouth, I ascertained that these usually sluggish mollusks 
occasionally swam, at an early hour of the day, rcsupmate at 
the surface. I aiu not aware that this habit has been remarked 
in the genus m question by any othei observer. 

J find the following description of the ammul of an unpub¬ 
lished Pht/sa, which I took, m 181G, at Michclville, between 
('ape Town and Hottentot Holland •— 

Foot narrow, hinder extremity pointed, not extending beyond 
the summit of the spire Head with vehform lobes or expansions 
in front. Tentarula subulate, h ngthened, and somewhat spread 
all round at the base , tlie eyes being situated on these promi¬ 
nences, between the tentacnla. Mautle reflected so as to cover 
merely the edge of the aperture all round, exposing the whole of 
the breathing cavity, at the hinder part of which, near the junc¬ 
tion of the outer hp of the shell with the body-whorl; appears a 
tongue-like process. 

8th December 185*4 


111.— Characters of the Genus Opisthoporus, an Eastern form of 
the Cyelostoniacoa, with Remarks an its Affinities and Notes 
on sevnal Opeuula By W. 11. Munson, Esq. 

On rny passage through Zurich, last summer, Professor Mousson 
kindly afforded rue an opportunity of comparing a shell trans¬ 
mitted to me by l)r. Traill from Borneo t { (identical with Cyclo¬ 
stoma [Ptcro cycles) Charbonmen,, Heel., and Cy clot us Taylonanus, 
Pfr,), with the imperfect specimen of Pterocyclos hmhatus, 
Mouss., figured m the i Mollusken von Java/ We found that 
they were m nowise to he distinguished from each other. I 
have long dissented from the received location of this, and allied 
species, in Cyclotus and Ptc?ocyclos 9 with reference not only, in 
the case of the former, to the springing of a retroverted tube 
from the suture, but also to the formation of the operculum, 
which, externally, has some resemblance to the vertebra of a 
fish; or, aw remarked by Keeluz, is formed like a pulley, the 
broad edge of the disk being grooved or excavated m the direc¬ 
tion of its circumference. 

On a closer examination it will he found that this apparently 
solid operculum is formed by two layers, an inner and an outer 
one, the former having a horny coating: these two layers are 
united by au erect, internal, spiral lamina, the spaces between 
which are hollow and hermetically closed ; and the concavity of 


* Vide f Annals ’ for 18»3, vol. xi. N.8. p, 32 and 33. 
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the outermost lamina, or whorl, causes the singular pulley-like 
appearance of the edge. 

The abnormal construction of this operculum fully entitles the 
form to distinction on the same gi ounds ns those on winch the 
other genera of the Vyclostomacca rest J do not hesitate, there¬ 
fore, to separate it, under the designation some time since pro¬ 
posed in my eorrespondenee with i)r. L. Pfeiffer, on a view of 
the species brought home by Lieut W Tav lor, which subse¬ 
quently appear to have passed into the hands of Mr Cuming; 
carefully guarding it from the intrusion of other tubuliferous 
shells, belonging to A!yearn and Ptcroryclos , which Albers lias 
proposed to associate with it m a paper published in the < Zeit- 
schnft fur Mahikozoologic 9 for 1852. Dr. Pfeiffer opposed that 
view, and, while objecting to the separation of O. Taylorianus 
from Cyclotus , showed that Albers* scheme would unite shells 
belonging to several distinct types under the name which 1 had 
restricted to a portion. The peculiar structure of the operculum, 
to which those of Aulupoma and Po matins only exhibit a faint 
resemblance in their hollow construction, has hitherto escaped 
observation. 

Genus Opisthoporus , nobis. 

Operculum calcareum, circulaie, crassiuseiiltmi, mult ispirat urn, du¬ 
plex, utrmque concauusniluiu , disco interim, epuleruude cornea 
lubrica vestito, externo ealcareo, seabro, duobus lamina spirall, 
ereeta recurva interposita, junctis ; aufraetuum mterstitns interne 
vacuum pisebontibus; margme circumdautc concavo 
Testa dcpres&a, orbicularis, late mnbihcata, sutura pone aperturam 
tubulo exserto, pervm, uiumta. Peristoma duplex, externum ex- 
pansum, superue autiee subfornieato-alatum, mternum superne in- 
terdum emarginatutn breviterque mcisurn. 

Sp. 1. Opisthoporus bicihatus , Moussori. 

Syn. Pterocyclos tnciliatus , Mouss. Java Moll. p. 49. tab. 20 . 
f. 9 (1849). 

Cyclotus Tayionanus , Pfr. 1851, Zeitsehr. p. 7. 
Cyclostoma (Pterocyclos) Charbonnteri , Heel. Journ. 
Conch. 1861, vol ii. p. 214. t. 5. f. 12, 13. 

Sp. 2, Opisthoporus rostellatus , Pfr. 

Syn. Cyclotus ( Cyclostoma ), Pfr. Zeitsehr. 1861, p. 8, and 
Mon. p. 40. 

Sp. 3. Opisthoporus sjjiracellum , Ad. and Reeve. 

Syn. Cyclostoma spiracellum , ditto, Voy, Samarang, p. 56. 
t. 14. f. i. 

Sp. 4. Opisthoporus lubuhferus , Pfr. 

Syn. Cyclotus tubuhferus, ditto, Mai. Blatt. vol. i. p. 31. 

The circumstance of the tube in the suture of the last-quoted 
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species being directed forwards will not render any change ne¬ 
cessary in the name, the tube being still posterior with reference 
to the aperture. The description of the month, tube, and oper¬ 
culum of 0. spiracellum , brought by the Samarang from an 
island off the N E point of Borneo, permits no doubt of its place 
being in the proposed genus. Pfeiffer has placed it, with a 
mark of doubt, in Pterocyclos, while he surmises that it may be 
the same species as the Singapore rostellatus . The inflated back, 
and strangulation of the last whorl militate against this con¬ 
clusion The genus occupies u range from Singapore, through 
Borneo, towards the Manilla group* 

The [dace which Opisthopurus holds will be found, as fixed for 
the type by Pfeiffer, between Cyclntus , to which it is linked by 
the abnormal species C. vaneyatus , Swanison, and Pterocyclos, 
the aberrant form, PL hisputus , Pearson, forming the passage 
to the typical species of the latter genus, and agreeing with 
Opisthoporm in the aperture and sutural tube; while it holds to 
Pterocyclos by the operculum* Not having (\ rarity a tus at 
hand for comparison, I cannot say if the internal structure and 
edge of the thickened operculum resemble that of Opnthoporus , 
but, in the absence of the spiral < Jtvatcd lamina at the edge of 
the turns, it decidedly gives warning of a departure from the 
received Cyelotoid type If it should he found eventually to 
exhibit the structure of the operculum of 0 bicilmtus , inasmuch 
as the suture is destitute of a tube, the name which I have im¬ 
posed will bo held inapplicable to all the species, and, in that 
ease, it may be desirable to use one of more general application, 
when the term Ctvlnpoma *, nobis, may be substituted. 

It may here be renuuked that, on the strength of the tecti- 
form canaliculate wing, Pfeiffer has admitted Vyclostoma breve , 
Martyn, ami (\ plant>rbulum y Lamk. (genus Myxostoma, Troach*) 
into Pterocyclos , fiom which the diffeienoe of substance and the 
plane laminar structure of the multispiral opercula appear wholly 
to exclude them. Now as t\ planorbulwn of the ( Encyclopedic 
Methodique 1 was clearly the typical species of Cyclotus, Guild- 
mg, as made known by Swaiuson, it may be ultimately advisable 
to separate this shell from Pterocyclos under Guilding'a name, 
and to restore TroschcPs name Aperostoma to the shells hear¬ 
ing the form of operculum which Troachel had especially in view 
m proposing that division. After C. planorbulum , Swamson 
quote d C. variegatum as an additional species of the type; and 
it will depend upon the internal structure of its operculum, 
whether, as is most probable, it should be associated with planar - 


* Calopoma—not Aor, caves, and rrupa, operculum. 
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hulum m a true Cycfotus, Guild*, or with Taylorianus , &c. as an 
Opisthoporus or a Coelopoma. 

In respect to Pterocyclos (Lituus) brevis, Martyn, I am dis¬ 
posed to associate it with Cyclop hunts rather than with /7m?- 
eyebs. The wing is not truly Ptcrocychform, and is rather an 
exaggerated representation of the angle .and sulcus observed in 
C. Nilagtricus and other Cyclophort, while the thickened, horny, 
multispiral, and slightly concave operculum is closely related to 
the same form. The internal face of the opcrrultim has not 
been yet described. It is smooth, the margin encircled vuth a 
thickened, slightly elevated hand, and the centre is occupied by 
a broad convexity, with a more prominent central reddish trans¬ 
lucent boss,—a feature observable m C, Perdu and its allies. 
The thimble-shaped operculum of Pterocyclos , homy or cartila¬ 
ginous, with u calcareous skeleton oi foundation, perforated m 
the centre when denuded of ith outer coating, can scarcely he 
said to have any affinity with it. 

Of another shell, Pt. tnrompfus , Sow , classed by Pfeiffer with 
Pterocyclns, I can say little, its operculum in not known. The 
prediction may howevci be ventured, that, when examined, it 
will be found that the form will have no locus standi in Ptno- 
cyclos. The wing here indicates an analogy, not an affinity to 
tlie genus, and it may be expected that its operculum will be so 
constituted as to associate it with such species as Cy clot us yigan- 
feus and Inca. 

As every notice regauling the unrecorded opereula of the 
Cychsfnrnacca tends to establish our knowledge of the family, 
the following descriptions, in addition to those given m a recent 
paper, will not be without their use. 

Cyclotm semistnatus, Sow. 

Opcrculo calcareo, arete fi-spirnto, mieleo plannto; rnargine anfirac- 
tuum 4-.i extenorum acute elevato, subreflexo, intcrstitiis eoneavis 
profundis seabre oblique plicatis. 

From specimens taken alive at Kirkee m the Dccean. 

Cyclotm Jilocmctm , Bens. 

Opcrculo extus coneavo ; mifractibus paucis, marguie scab re elevato. 
Cyclophorus cuspidal us, Bens. 

Operculo tenui coneavo, corneo, arctisaiine spirato; rnargine anfrac- 
tuum lnicari. 

Cyclophorus Indicia, Desh. 

Operculo crassiusculo, obscure rul>ello-corneo, G-spirato, extus scabro, 
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margiuc anfractuum elevatiuseulo, linear], iiitus lubrico, umbonc 

ccntrali exiguo muiuto. 

From specimens which reached London alive, from theConcan, 
near Bombay. 

Cyclostoma marginatum , Chenm. 

Under this name Pfeiffer cites Turbo margtnalus, Ch., from 
Coromandel, m hiw list of doubtful species Mori, p 313, with 
the observation that it may rather be u Bithima . The latter 
supposition is correct. 1 ha\e this shell, dearly indicated by 
Chemnitz, sent by Ur. Jerdon from the Carnatic, and by Mr. 
Edgar Layard from Jaffna m Northern Ceylon It is the shell 
which Souleyet (Voy. de la Konite, vol n. p 517. t. 31. f. IP— 
21) has described and figured as Vahata sulcata, fiom a pond 
near Pomlichery, ulthough he has omitted to describe the deli¬ 
cate strne hy which the spiral ndg< s aie decussated. Souleyet 
has erred m ascribing the shell to Vulrata . The testaceous 
operculum confirms its place m Ihtfnnia Souleyet huvs it is 
u vix spirahter striatum Ins engraver exhibits an operculum 
with concentric stria*. The trutli evuhnth lies hetweui, and, as 
in other lhthuiup, there must lx* a etui ml spiral nucleus, fol¬ 
lowed by concentiic lamina? Unfortunately my specimens arc 
destitute of opereula. Tin* shell w ill henceforth stand as Bilhirna 
( l\irbo) margmata , Cli. 

Spa, 24 th November 1851 


IV.— On Artificial Sea TTafer . By Philip II. Gossk, A.L.S. 

To the Editors of the Annals of Natural History. 

Gentleman, 

If Mr. Warmgton supposes that I obtained from him one atom 
of information previously unknown to me, on the subject of 
making sea-water from its constituent salts, lie is most thoroughly 
mistaken. He is no less wrong m saying that I “ consulted ” 
him; since I merely mentioned w hat was on my mind in familiar 
conversation. 

With this, however, the public are of course not concerned, 
and I shall say no more on that head. 

Such of your readers as have felt interested in the matter may 
be assured that I have not deceived them, in the statement that 
the simple formula given in the 4 Annals ’ for July 1851 will 
make sea-water, in every respect fit for an aquarium, and capable 
of supporting animal and vegetable life. 

Ann , fy Mag . N, Hist . Ser. 2. Vol. xv. 


*> 
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A glance at my paper will show that I gave Dr. Schweitzer's 
analysis exactly as now given by Mr. Warington; but, as l wrote 
for practical people, to whom minute accuracy is impossible, and 
to whom a chemical formula expressed m quantities of four or 
five decimals would certainly act as a prohibition, I reduced it 
to a simpler form ; having tirst made the experiment, whether 
such a departure from exact accuracy would vitiate the com¬ 
position. 

Now surely here is the point If l had merely theorized ;— 
if I had given it as nuj opinion and nothing more, that the 
simplified formula would answer, I should be justly blameable ; 
but J proved mi/ hypothesis before l published it . 

That Mr. Wanngton’s calculations arc correct I do not at all 
deny ; but that they convict mine of u emu ” I by no means 
admit; as my facts will piesently show. The “erior” (which is 
of that kind technically called “ nidus equal ”) lies altogether on 
the other Hide;. 

The lull-gallon of artificial sea-water which was the result of 
my first experiment, ami fmuicd the subject of my communi¬ 
cation to your pages, still exists. Fiom the 21st of April to the 
present date it has never be en even shifted from the vessel into 
which it was first put, nor have its constituents been changed in 
any icspeet. 

Now mark the icsult. A large number of little healthy 
plants of Ulva and of Conferva have sprung up and grown in it, 
which on every sunny day give forth a copious supply of oxygen. 
Some of the original animals yet remain, m a healthful condi¬ 
tion, as Actinia* and Serpube; though others have died off in the 
course of the summer, aud have been replaced by more. A 
whole generation of Howerbankia* appeared in August, quite un¬ 
expectedly, spreading in ramose shrubs about the glass sides, 
and after a while died away. At present there are m the vessel, 
besides those above-mentioned, a Prawn, and several Periwinkles. 
The water has always maintained, up to this day, a perfect clear¬ 
ness. Is not this case conclusive ? 

But I have further evidence. On the 23td of August last I 
manufactured rime gallons of sea-water, using the very same 
proportions of salts as before -with which I half-tilled a square 
glass tank. I stocked it immediately with plants, and m about 
a week with animals. Tina experiment also has been perfectly 
successful. The animals remain in high health to the present 
time, as do also many more which were added to the stock in the 
early part of November. Here too the water continues perfectly 
transparent and colourless. 

The stock of this tank includes at present the following 
animals:— 
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( 'Jrmlacca. 

1 Carrmus tncrnaa 1 Puhcmun serratus 

1 PorreUanu. [duty rhelea. 1 Crangon vulgaris 


4 Littonna littoral ih 
1 Puipura lupiUuR. 

1 Mutex ouuweus. 

1 (ltv\ih ?) 


Moltusca. 

1 Dons tubereuliita. 

1 PleurohrauchuR [dumubi 
1 Mytilus t'dulis 
1 A sculi a-" 


1 Borlusm? 


Annelida. 

Zoophyta. 


5 Act mm nicscmbi vunthcinum 1 Actmm mvca, 

4 -bdhs 'l-rosea. 

1 -genwutcra 1-venmta 

.'l-troglodytes 1 Antliea eereus 

2 -elavatu 1 Balauophyllm regia 


I leave these facts to speak for themselves. They are better 
than u thousand theories. Here is one vessel of water made 
from my formula eight months ago; here is another made four 
months ago. Neither has at any tune been changed, nor even 
shifted; the waste of evaporation has been meiely supplied from 
time to tune with fresh (i . e. river) water. Doth of them hu\e 
always maintained marine animals and vegetables in health, from 
the first until now , and both contain animals that have sur¬ 
vived for the whole period. Finally, both have preserved their 
purity and transparency. 

1 shall he but too nappy to show any scientific persons the 
vessels in question, and to give any information in my power. 

I am, Gentlemen, your obedient servant, 

I\ II. Gosse. 

68, Huntingdon Stieet, Barnsbury Park, 

Decembei 20th, 1864 


P.S. Some letters which have been lately published by Mr. 
W. A. Lloyd m the ‘ Athenocum 9 confirm my experience. Perhaps 
I may be excused for citing a few words contained m a private 
letter from the same gentleman to myself — 

“ In reference to what has recently been published on an im¬ 
provement (or a supposed improvement) on your receipt for the 
manufacture of sea water, a fnend of mine took me by the button 
and said, ‘My dear Sir, Mr, Gosse is altogether wrong; he has 

not salt enough; he has no-/ To which I replied, pointing 

to two fine Actmm dtanthus m full blow m one of my vessels,— 
i But if Mr. Gosse is altogether wrong, wdiy do these Actinia 
flourish ? 9 This was unanswerable.” 
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V .—Notes on Swiss Mol! use a. 

By J. Gwyn Jeffreys, Esq., F.R.S. 

Havino spent the last summer and autumn with my family at 
Lausanne, on the Lake of Geneva, during which period 1 col¬ 
lected with some assiduity the land and freshwater shells m 
that district, and also made occasional excursions, with the 
same object, to the adjoining Cantons of the Valais and Geneva 
(thus embracing m my circuit the highest Alps and lowest 
valleys in Switzerland), 1 am induced to think that a notice of 
some hitherto unrecorded localities which thus oecuried to me 
may be interesting to those who have studied this branch 
of natural history; and mote especially if considered with regard 
to the geographical distnbution of aniumis, a subject which lias 
of late yea is much engrossed the attention of nat nudists. 

In making this communication, I must, m the first place, 
acknowledge the great obligation I feel to my kind and hospi¬ 
table friend, M. de Charpentier of Devons, near Hex, who not 
only gave me free and fuquont access to his fine collection of 
land and freshwatei shells, but furnished me with many valu¬ 
able notes (of winch 1 will here, with his permission, avail 
myself) by way of supplement to Ins ° Catalogue des Mol- 
lusques Teirestres et Fluxuttlies de la Suisse,” which forms part 
of the Transactions of the Helvetic Society, published at Neuf- 
cliiltol in 1837. No one can appreciate more highly than 
myself the discrimination and accuracy of this celebrated 
savant, as well as his disinclination to increase the already too 
numerous list of so-called species. 1 had also the pleasure of 
forming an agreeable, but transient, acquaintance with the Abbe 
Stabile, who published at Lugano in 1815 a Catalogue of the 
Land and Freshwater Shells of that district. With these two 
exceptions, 1 am not aware that Switzerland now possesses any 
native conchologist; although the country has been for a period 
of between thirty and forty years mdeiatigably explored by 
Studer, Monnard, Venetz, Monsoon, Thomas, Cbarpentier, and 
others in search of Mollusca. 

The immediate vicinity of Lausanne, where l was located, 
consists of an irregular and comparatively low range of hills 
culled the Jorat (the highest of which, Le I^lerin, is 2148 feet 
above the lake, and 3300 feet above the sea-level), and belongs 
to a geological formation termed u Molasse ” (a soft and friable 
sand stone of the carboniferous series), and it presents very few 
characteristic forms of Mollusca. Indeed if it were not for the 
different scenery and mode of cultivating the land, a ooncho* 
legist might almost fancy hirnself to be m one of the midland 
counties of England. The southern flanks of the Jura also 
yielded many species which are common on our own mountain 
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limestone. But the difference of form is chiefly perceptible on 
the Alps and in the Alpine valleys, where the sister kingdoms 
of Botany and Entomology also hold their courts and delight 
the naturalist. Some species are only found on the confines of 
Italy, although in a subalpme zone, and appear to depend on 
latitude' rather than on climate or temperature. One aperies 
(Hehx sylvattca) is found as well on the plains of the 11 hour 
Valley, as (though dwarfed m size) at a height of many thou¬ 
sand feel above the level of the ^ea. Tin* shores of Bake Leman 
offered the lowest elevation above that level, being, according to 
Keller's map, 1150 feet; and the highest point at which I 
found living Mollusea was the Hyfcl, about 8000 feet (near 
Monte Rosa, in the llaut Vahus), where Vitnna diaphana, vur. 
( V. y I ana/is of Forbes) occurs m ground which is almost con¬ 
stantly frozen. How far specific variation may be influenced by 
climate, temperature, or latitude, is a difficult pioblem, winch 
mpures for its solution far more materials and data than we as 
yet possess. 

I will now plunge* in median re,s', adopting Charpcn tier's Cata¬ 
logue as my text-book. 

Vitnna diajdiana, Dmparnaud. 

Rochers Nave and Dent de Jam.in , Mont Temlre, on the Jura; 
Zermatt, Le Saleve, near Geneva. Not uncommon. 

Var, a. Spira uttnnpie eompressa. Animal nigro-fuscum. 

Vitrina y/unahs, Forbes “ On Alpine Testacea,” m Magazine of 
Zoology and Botany, \ol. i. 

Le Ilvfel, neai Monte Itosa, m the Hunt Valais, at an elevation of 
about 8000 feet above the sea. 

My late lamented friend, Piofessor Edward Forbes, con¬ 
sidered tins to be a distinct species, because of the darker colour 
of the animal; but the gradations of colour and form from this 
variety to the next through the typical species, arc almost im¬ 
perceptible. 

Var. j3. Spira aupenic prommula. 1 ’itnna nivalis y Cliarp. 
Alps near Bex (Charp.) ;—Valley of St. Nicholas. Rare 

Vitrina pellucida, Muller. 

ItochcrsNayc; Chablc, Belmont and Lee* Pierrettes, near Lausanne, 
Devens Common. 

Vitrina annularis, (Venetz), Ferns sue. V. subyhlosa , Michaud 

and Morelet. 

Devons; Sion, Foully (('harp.),—Valley of St. Nicholas, St. 
Maurice ; ('liable in the Vail A 1 do Bagnos. Bare. 
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This species has also been lately taken by Mr, Mac Andrew at 
Burgos in Spain, at an elevation of between 2000 and 8000 feet 
above the level of the sea. 

Vitrxna elongata, Drap. 

Valley of St, Nicholas, at an elevation of about 4000 feet. Rare. 
This species hud not been found before in Switzerland, and 
was supposed to be confined to the champaign parts of France 
and Germany. 

Succinea Pfeiffer*, Kossmassler. 

Clarens; Martigny (Charp.) ;—Lac tie Bret; Belmont, and other 
places near Lausanne , Villeneuvo; Valine de Bagnes; Visp; 
Lacs de Joux et Brenct. Rather common. 

At first considered by Charpcnticr to be a variety of Succtnea 
jmtris. 

Succtnea oblong a, Drap. 

Valley of the It hone (Charp.). With the last; not uncommon. 

A variety of a larger size and greenish colour occurred to me 
m Belmont Wood, near Lausanne. 

Helix Pomatia, Linnaeus. 

1 found a depauperated variety, of the usual size, on the Dent 
dc Jaman, at the height of about 5000 feet. 

Helix aspersa, Mull. 

It is remarkable that our common garden snail, which is so 
widely dispersed, from the Shetland Isles to Algiers, is not indi¬ 
genous to Switzerland or any part of Germany. It is said that 
the extreme severity of the cold in winter prevents its inhabiting 
the latter countries. 

Helix sylvatica , Drap. 

This local species did not occur to me in the Jura, or west¬ 
ward of Vevay, although it is common in the Alps, and plains 
to the cast. 

Helix zonata, Studcr. 

Valleys of Entremont, St. Nicholas, and St. Bernard; Simplon; 
Tessin; Airolo (Charp.). I also found it at Zermatt, Banda, 
and St. Nicholas, in the last-named valley. 

Helix peraonata, Drap. 

Bex; Kandersteig, and Valley of the Lac de Joux (Charp.);— 
Chailly, and Belmont, near Lausanne; Mont Tenure $ Rochers 
Naye, Cliable; also at Meillierie in Savoy. Not uncommon. 
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Helix holosericea, Studer. 

Vall&s de Morales ct d'Entremont (Charp.);—wood between St. 
Nicholas and Randa. Not uncommon. 

Helix angtgyra , Ziegler. 

Lugano (Charp,). 

Helix laptcula , Linn, 

Var. Albida. 

Valley of the Drause. 

Helix Nautilifornas (Drepanostoma), Porro. 

Lugano; Magadino (("harp.) 

Helix unident at a, Drap. 

Le has Eugadme (Charp.). 

Heltx edcntula , Drap. 

Monthcz (Charp,) ;—Mont de la Dame, and Mont Tendrc, in the 
YallJe de Joux ; llochers Naye and Dent de Jam an ; Cliable. 
Local, but gregarious. 

Helix fulva, Mull. 

Generally diffused, and common, 

A variety of a dark horn-colour occurred in marshy places, 
and a white variety (but rare) near the Fmdel Glacier, m the 
Haut Valais. 

Helix aculeata , Drap. 

Sion, and other parte of the Valais (Clmrp.);—Belmont and Sauve- 
beliu Woods, near Lausanne, and many other places. 

Helix ciliata , (Vcnetz), Fer. 

M, Charpenticr was misinformed as to this elegant species 
having been found in England, whence he states that he re¬ 
ceived it. 

Helix sericea, Drap. 

The transition, by connecting links, from this to its polymor- 

S hous ally, Helix nispiek , makes its specific distinctness very 
oubtful. 

Helix cmlata , Stud. 

Neighbourhood of Lausanne; shores of the Lac du Bmict; St 
Nicholas; Cfaable. Common. 



24 Mr* J, G. Jef&eya's Notes on Stviss MoUmca. 

Helix rufescem, Montagu (var.). 

Helix eircinata and motif ana, Stud. 

Var. Albida. 

Mont Tetidre. 

Helix ( Trichia) clandestine!, Hartmann. 

Zurich; Lucerne; Scliwyz (Charp.). 

Helix striffclla, Drap. 

Foully, Sion; Tourbillon, and other pints of the Valais (Charp );— 
Clermont, and on the side of the Geneva road near Lausanne ; 
St Nicholas; Cbable. 

Helix fruttcum, Drap. 

Saleve, near Genova. 

Helix Carifumanetta, Drap. 

Near Aigle (Charp ), and found by m) self at Devcns. 

Helix incarnata , Drap. 

Belmont and Sauvebeliu Woods, near Lausanne ; Dent de Jainan ; 
PrddeJoux; Vuftkns. Common. 

Helix candulula > Stud. 

Le Saidve, near Geneva. 

The Helix Cenisia of Char pen tier is the H. ajneina of Lamarck. 

Helix rotundaia, Mull* 

Var . Albida. 

Belmont and Berne road, near Lausanne. 

Helix ruder at a, Stud. 

Vallde d’Ormonts (Charp.);—Valley of St. Nicholas and Zermatt, 
where I also found a greenish-white variety. Not uncommon. 

Helix rupestris, Drap. 

Far. (?) //. umbilicata, Mont* 

On rocks and under stones in many places, and at different heights 
varying from 1200 to 5000 feet above the sea-level. Common, 

This species was accidentally omitted by M. Charpentier in 
his Catalogue. I am not satisfied that the H. umbilicata of 
Montagu is not specifically distinct. This and the typical form 
are found together on the limestone rocks near St. Maurice. 
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Helix pygmaa, Drap. 

This has an equally extensive range with the last species, 
and is equally common. 

Helix glabra , F<?r. 

Sion; Martigny; Coire (Charp.); Belmont, near Lausanne; 
Zermatt. 

M, Schmidt, in an elaborate memoir on the genus Zomtes, 
and especially on the Z. alharia of Miller (published in the 
* Malakozoologiscbe Blatter’ for this year), considers these to be 
distinct species. The //. alliana has been found by M. Grate- 
loup at Dux, in the department of the Landes. 

Helix cellana, Mull. 

Dcvens and other places (Charp.) ; neighbourhood of Lausanne. 
Not uncommon. 

The Helix nitenn of Michaud, which M. Charpcuticr referred 
to the //. cellaria of Studcr, is a different species, and allied 
to H . niltdula. It was introduced by him in error us Swiss. 

Helix niltdula , Drap. 

Var. Albida. //. Helrnii , Gilbertson. 

Belmont Wood, near Lausanne. 

Helix petronella, (Charp.), 1 Me iff. llelic. 

Helix vilrina , Fdr. 

Enzeindaz, in the Orisons (Charp.)* Moot Tcndie; Findel, in the 
llaut Valais. Rare. 

An interesting species, allied to //. radiatula of British 
authors* 

Helix radiatula, Alder. 

Helix pur a, var. /3, Pfeiff. llelic. 

Chnrnbiandc and Bauvebelin Wood, near Lausanne; Vufhens; 
Villeneuve, Terrain and Devons, in the Valley of the Rhone; 
Visp; St. Nicholas. Not uncommon. 

It has also been found, according to M. Tcrver, near Lyons, 
and in the Department de FOise. 

Helix lueida , Drap* 

Lac de Bret $ Ghamblande and other places near Lausanne; Val- 
l<$e de Bagnes. Common. 
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Helix pur a, Alder. 

Helix nitidula, var. /3, Drap. 

JETe/w? nitidosa , F<5r. 

Belmont and Sauvebelin Woods, near Lausanne; Mont la Ville 
Not uncommon. 

Var . Albida* He hr vtridula of Menkc’s Synopsis. 

Chable, in the Valine de Bagties. 

BuUmus radiatus, Drap., and varieties. 

About half a league west of Lausanne, on the Geneva road. 
Common. 

Bulimus obscurus , Mull. 

Neighbourhood of Lausanne, Blonay; Chable , Saleve, and the 
Jura. Common. 

Var. Albida. 

Devens. 

Buhmus montanus , Drap. 

Belmont Wood, and Berne road near Lausanne. 

Pupa tridents, Mull. 

Near the rifle-shooting gallery, Lausanne; and rejectamenta of a 
stream at Chamblande. Local, but gregarious. 

Pupa quadridens, Mull. 

Neighbourhood of Lausanne; Vevay; Sierre; Zermatt, and other 
places. Common. 

Var. Minor et albida. 

Chable. 

The last two species are now (and, as I consider, properly) 
placed among the Bulimi . 

Pupa edentula, Drap. 

Zurich; Clarens (Charp.)in a marshy piece of ground near 
Belmont. Not uncommon. 

Pupa inornata, Mich. 

Winteregg, near the Pass of the Gemmi, by Mr. Shuttlcworth 
(Charp.) ;—on wet moss and grass in a wood above Zermatt. 
Not uncommon. 

1 am not, however, satisfied that it is specifically distinct from 
P. edentula • 
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Pupa muscorum , Drap. ( Pupa cylindrica , Per. et al.) 

Bex; Tourbillon (Charp.) ^Clermont, near Lausanne ; Devens; 
Les Vallettes, in the Valley of the Branse; St. Nicholas. 
Not uncommon. 

Var . unidentata ( P . umdentata 9 Stud.). 

Var. trident at a. ^ 

Between Bex and St. Maurice. 

The last is a remarkable variety, the arrangement of the teeth 

being the same as m P. tndentata . 

Pupa Ferrari , Porro. 

Lugano (Charp.), 

Pupa pagodula, Desmoulins. 

Lugano (Charp,). 

Pupa dolio/um , Drap. 

In a copse near Lausanne, between Bex and St. Maurice. Not 
uncommon. 

Pupa umbtlicata , Drap. 

Antagne; limestone rocks near a small chapel dedicated to Notre 
Dame du Sex, St. Muurice (Charp.). 

In the last-named locality it is common, as well as a white 

variety. 

Pupa dilucida, Ziegler. 

Gondo; Lugano (Charp.). 

Closely allied to the last species and to P. Scmpronn . 

Pupa marginata , Drap. 

Neighbourhood of Lausanne and Valley of the Drause. Not 
uncommon. 

Pupa ffalleriana, Charp. MS, 

I give M« Charpenticr's description, which I carefully went 

over with him;— 

“ Testa breviter rimata, oblongo-cylindrica, apice obtusa, stria- 
tula, sub lente minutissime granulata, mtidula, rufescenti- 
cornea; aufractus 7, couvexiusculi, regulariter accrescentes, 
ultimus basi in cristam brevem, obtusom, extus scrobiculo 
notatam, compressus, pone aperturam semi-ovalem, edentu- 
lam, callo angusto, concolore, nec albido circumdatus; peri¬ 
stoma reflexiusculum, callo margines jungente penitus desti- 
tutum. Alt. 3-3£; diam, 2-2$ mill. 
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“ Praia paludosa prope Tedunum, Saxon, Octodurum, Roche (baud 
procul a domo ipso Hulieri magni); Mousson, Veuetz, Charpentier. 

u A Pupa Cupa , Jan, Kust, t. 16, f. 16, 17, quacuro olim confudi 
et ex errore sub eo nomine ad amicos misi, satis differt: testa minu- 
tissime granulata, nec simpliciter stnatula; anfractu ultimo obtuso 
breviterque basi cornpresso; apertura constanter edeutula (in plus 
quam 100 spcciminibus) ncc plica parietoli instructs, semiovali, nec 
rotundato-trigona, nec niarginibus callo junctis. 

u A Pupa margxnata var. edentula facile distinguitur i statura 
paullim iriajore, testa mogis contraeta, callo pone aperturatn angus- 
tiore, concolore, nec ulbnlo ct scrobiculo ad eristic cerviculis basin. 
Iiecc species locos siccos, P. IiaUeriana autem paludosos habitat.” 

I also found this new and interesting species under stones and 
at the roots of grass in wet meadows, at Visp, as well as at 
Chablc and another place in the Vallet* dc Bagnos; so that its 
elevation may be said to range from about 1250 to double that 
number of feet above the sea-level. It is not uncommon, 
although local. 

Pupa Alpicola, Charp. 

St. Maurice (Charp.); Mont Tcudro; Les Vallettea in the Valley 
of flie Dranse. Not uncommon. 

I am not satisfied that it is specifically distinct from P. tri- 
plicata . 

Pupa tnpheata , Studer. 

Sal6ve; Mont la Villc; Les Pierrettes, Devens ; Bex; Vall^c dc 
Bagnes; Sierre; Visp; Zermatt. Not uncommon. I also 
found it near Dijon in France. 

Monst. testa sinistrorsa. 

Rejectamenta of a small stream into the lake below Lausanne, 
in which I found a single specimen. It shows the close affinity 
of form between Pupa and Vertigo . 

Pupa dolium, Drap. 

Neighbourhood of Lausanne; Mont la Ville; Lac du Brenet. 

Pupa granum > Drap. 

St. Leonard; Mont d’Orge (Charp.). 

Pupa secale , Drap. 

The Pupa hordeum of Studer, and quoted by M. Charpentier, 
is only a variety of the above species. The typical form is uni¬ 
versally dispersed, and not confined to the Jura and the Alps. 

Pupa mriabilis , Drap. 

Sion; Foully (Charp.);—Belmont Wood, near Lausanne, but not 
common there. It is bowe\cr plentiful at Antagne, near 
Bex. 
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Pupa pygmaa, Drap. 

Belmont* Savigny road, and Lea Pierrettes, near Lausanne; Vuf- 
flens ; Mont Teudre; Yilleneuve; Chable; Visp. Common. 

Pupa Shuttle wort hi ana, Charp. 

Bex; Ollon ; Sol eure (Charp.) ;—Zermatt; Les Vallettes. Rare. 
Pupa antivertigo , Drap. 

Belmont and Les Pierrettes; Villeneuve ; Clmble; Visp. Not un¬ 
common. 

Pupa De&nioulhmana, Dupuy. 

P. {Vertigo) Charpentieri , Pfeiif. llelic. 

Clarens, Pay erne (Charp.).—At the roots of rushes and grass, 
Visp; and in a marsh about half a league west of Lausanne. 
Not uncommon. 

The animal is dark gray, with its foot or sustentaculum of a 
paler colour. Tentaeula 2 only, rather thick, short, clavatc, 
diverging, and obtuse at their extremities. The body is more 
slender and of n lighter colour than that of P, antivertiyo (srj>- 
temdmtata), and the tentaeula are more decidedly clavatc. It 
feeds cm conferva'. 

Pupa vertigo , Drap. 

Dcvens (Charp.), — between Bex and St. Mauriec; Vall6e de 
Bagnes. Not common. 

Pupa Venetzii (Charp.) 

Vertigo august tor, nnhi, in Linn Trans. (182<S). 

Sion (Charp.) ; — Les Pierrettes, near Lausanne, Villeneuve; 
Cliable. Not uncommon. 

Hale a perversa, Linn. 

Bex (Charp.); Belmont and other places near Lausanne; Les 
Valtettes; Zermatt. Gregarious, but local. 

Clauttilia hidem , Drap. 

Var . Albida. 

Belmont Wood, near Lausanne; Devens. 

Clausilia diodon, Stud. 

M. Charpentier says that the locality of the Vallee de Bagnes, 
which he indicated on the authority of M. Venetas, is erroneous, 
and that it ought to have been Gotido, on the Simplon. He 
adds, that he found a single, but fresh, specimen among the 
rejectamenta of the Rhone, near Bex. 
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Clausilia ventricow, I)rap. 

VaQgcd’Ormonts; Fayemc (Charp.) Belmont and other planes 
near Lausanne ; Rochers Nez; Devens. 

Clausilia similis, Charp. 

Turbo biphcatus, Mont. 

M. Charpentier doubts this species having been ever found in 
Switzerland and he thinks C\ plicata may have been mistaken 
for it. 

Clausilia dubia> Drop., is now generally considered to be synony¬ 
mous with C. ruffosa. This variety or form appeal^ to be 
very common and widely spread in Switzerland. 

Clausilia rruciata, Stud., is admitted by M. Charpentier to be 
another variety of the same species. 

Clausilia obtusa, Pfeiff., which M. Charpentier found at Freiburg, 
is another variety. 

Clausilia plicata , Drap. 

Zurich; Guevaux; Schwyz (Charp.). 

Clausilia Moussonii, Charp. 

Zurich (Mousson and Charp.). 

Clausilia ornata , Ziegl. 

Wintercgg (Shuttleworth). 

Clausilia Stabilet , Charp. 

Clausilia tumid a > Stab. 

Lugano (Stabile). 

Achatina actcula , Mull. 

Chamblande, ucar Lausanne; St. Maurice. 

Cionella luhrica, Mull. 

Var< Minor sen alpma. 

Chablc; Zermatt. 

Physa hypnorum , Drap. 

Foully, and Valley of the Rhone (Charp.); Les Pierrettes, near 
Lausanne; and also in several parts of the Rhone Valley. 
Not uncommon. 

Physa fonitnalisj Drap. 

Yverdun; Orbe (Charp.). 
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Limneus mnutus, Drap, 

Neighbourhood of Lausanne; Lac du Brenet; Vallee de B agues; 
Valley of the Rhone. Common, and widely dispersed. 

Limneus aurtcularius , Drap. 

Lac de Bret, Lcs Grangettes, and other marshes bordering on 
the Lake of Geneva. 

The L. acronicus of Studer (L. ampullaceus of Rossmassler) 
is a well-marked variety or form of this protean species. 

Limneus pereger, Drap. 

Var. Limneus rimatm , Braun 
Gryon, Chcssi^res (Charp.). 

Var. Limneus Wauneri, Shuttl. 

Schwartzec, near Zmutt (Shuttl ). 

This variety resembles the “ Gulnarut lacush'is ” of Leach. 

Var. Limneus vulgaris, PfeifF. 
ltoeke (Charp ). 

Limneus elongatus , Drap. 

Canton du Tessin (Stab.). 

Planorbis confortus, Drap. 

Lac du Morat, pres de Sallavaux (Charp.);—neighbourhood of 
Lausanne; Lac du Brenet; marsh between Martigny and 
St, Maurice. Not uncommon. 

Planar bis Imcostoma, Mich. 

Neighbourhood of Lausanne*; Lac de Bret; Vuffiens. 

This common species is not, however, the P. spirorbts of Dra- 
pamaud, to which Studer and Charpentier have referred it. 

Planorbis Carina tus, Drap. 

Lakes of Geneva and Brenet. 

The variety described by M- Charpentier under the name of 
P. intermedius , is the P* cannalus of my Monograph m the 
* Lmusean Transactions*; the typical or extreme form having 
been named by me P. disciformis. 

Planorbis hispidus, Drap. 

Noville \ Valley of the Rhone (Charj).) 5 — Les Pierrettes; Lac du 
Brenet. "Not uncommon. 
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Planorbis subcarinatus, Charp. 

Planorbis Draparnaldi, miln, in Lmn. Trans. 

M! Charpentier states that the Swiss locality for this species 
isDelemont, instead of the Lake of Constance; and the latter for 
his P. tntermedius. 

Planorbis imbricatus, Drap. 

Var, Planorbis cristatus of that author. 

In a marsh about a league from Lausanne, on the Geneva road. 

Planorbis cvmplanatus , Drap. 

Neighbourhood of Lausanne; Lac du Brenct, Valley of the IIhone. 
Not common. 

Planorbis comeus, Mull. 

Berne, from M. Schmidt (Charp.) 

Ancyhis locuslns, Drap. 

Lac de Bret; Roche (Charp). It is still rather plentiful at 
Charnblandc, the first Swiss locality indicated hy M. Charpentier. 

Cyclostoma maculatum, Drap. 

SaltSve, near Geneva. 

Var. Albida. 

Mont Tendro 

Acme fusca, Walker. Auricula lineata , Drap. 

Lugano; Sion (Charp.); Belmont and elsewhere near Lausanne. 

A variety, which is quite destitute of the longitudinally im¬ 
pressed lines, also occurred to me. 

Valvata planorbis, Drap. 

' * Lac du Morat (Charp.)Lee Pierrettes; Lac du Brenet; marsh 
between Martigny and St. Maurice. 

Paludma abbreviate, Mich. 

Prevon d'Avaux (Charp,). 

Paludina marginata, Mich. 

Carouge, near Geneva; Nyon (Charp,). 

X will not pretend to meddle with the numerous so-called 
i of Anodonta and Unioncs; although I am satisfied that 
may be all reduced to one or, at the most, two species of 
each genus. 
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Cycles rive/is, Drop. 

Laos du Brenet et Bret, near Carouge, Geneva. 

Car, Cycles nucleus, Stud. 

Chamblande, near Lausanne. 

Car Cycles la oust ns, Charp. (but query of Draparnaud ?). 
Lew Pierrettes, near Lausanne. 

Cycles cnhjcnlata, Drap 

M<>nl d’Oige (('harp.). In a pond on the Berne road, and at Lea 
Pierrettes, near Lausanne, V»sp. 

The colour of specimens taken m the same place during the 
months of June and October differed considerably in intensity , 
being much darker in the latter month, when they perhaps put 
on their winter dress. 

Cur. Cycles Ryckholtn , Nornnmd (Cyclades dc Valenciennes). 

With the normal or typical form m the first locality indicated by 
me, but not common. 

Pisidium oh lignum, Drop. 

Lac de Neufclmtel, pn N s d’Ytcrdun (Charp.). 

Pisidium fontmafv, Pieiff. 

Pisidium pusillutn, Jenyns , and var Pis*(hum minimum, Stud. 

In every pond and ditch. Common 

Pisuhum ewer earn, Aid. 

In a small {Kind near Lausanne, on the Berne road, ditch near Le 
PtSierin; Visp. Local, but gregarious 

Pisidium nitidum , Jen. (1832). 

Pisuhum rmeum, Seholtz (1843). 

Lacs de Bret et Brenet; Visp. Hate. 

i have thus added to the list of Swiss Molluscs the under¬ 
mentioned species. Citrine elongate , Succnwa Pfeiffer i; He lie 
angtgyra, H. Nautiliformus, H. rudtatula, //. pure , Pupa inor¬ 
nate, P, Feirari, P. pagoda la, P. dtlucida, P. HaUeriana ; Clau~ 
silia Moussonii, C* ornate , C. Stahi/ei; Limneus elongates; Pla - 
nor/ns corneas; Paludina abbreviate , Pal. marginal a; Pisidium 
cinereum, Pisid. nitidum; being altogether twenty. One species 
(Pupa HaUeriana) has been now described for the first time. 
The complete list shows the following result with regard to 
the British Molluscs. 

Am. * Mag, N. Hist, Ser, 2. IV. xv. 


8 
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Sunts, but not yet 

Yitrma diaphana. 

-animism. 

-elongata. 

Helix sylvatiea. 

-cmgulata. 

-zonata. 

-personata. 

-holosencea 

-angigvra 

-Nautiliforimn 

-umdentata 

-edentula. 


indicated as British. 
Pupa mornata? 

-Ferrari. 

-pagodula. 

-doliolum. 

-Rempronii. 

-dilucula. 

-Ilallenana. 

-Alpicola ? 

-tnplicatH 

-doliuin. 

-grAnum 

- avena. 


-oihata 

-frutnentimi 

-villoaa, 

-vanabibs. 

-coelata. 

-Sliuttleworthiana 

-cbmdestina. 

-Dcsroouhnaiana 

-stngella 

Claus ilia diodon 

-frulicum. 

-vontncosft 

-mcarnata. 

-plicata. 

-ciuididula. 

-Mouasonii. 

-apiema. 

- — - ornata. 

— * ruderata 

-Stabilei 

- — glabra? 

——• parvula. 

-petronella. 

Cyclostoma umculatmn. 


diaphana. Stud 
Bulmius radiatus 
Pupa tndens. 

-quadndena. 

Being m all fifty-five, inclusive 


Valvata spirorbm. 
Paludma abbreviata. 
—— marginata. 


of five doubtful species. 
British , but not hitherto indicated as Swiss. 


Tcstacella hahotouUm, Dr up. 
Vitruia Drapanwldi, Jeffr ? 
Helix Cantiana, Mont. 

-Pisana, Mult. 

-nrgata, Da Costa 

-caperata, Mont. 

—~ fusea, Mont 
—- rcvelata, Ffr. 

-globulans, Jeffr. 

-exoavatu, Bean. 

-inmellata, Jeffr. 

Bulimua acutua, Mont 
Pupa Auglica, Ffr. 

-substnata, Jeffr. 

Azeca triden*, Puiteney 
Lnnncus glutinozus, Mull. 


Lnnncu* mvohitus, Harvey . If not 
a variety of last ? 

— Burnctti, Alder If not a va¬ 
riety of L. pereger ? 

Planorbia glaber, Jeffr. 

-lacu»tm, TAghtfoot 

Assimmea Grayana, Iueach. 

Bitbima Leacbii, Sheppard. 

-auatma, Drop. 

Ncntma fluviatili*, Jjtnn. 

Dreuwena polymorpha, Pallas. 

Unio margantiferuB, Linn. 

Cyclus nvicola, Leach. 

Pisidium pulcbellum, Jen. 

—— Henalowianum, Skepp 


Being m all twenty-eight, inclusive of three doubtful species* 

The last list is taken from Forbes and Hanley's ‘History of 
the British Molluscs,' being the latest and most accredited work 
on the subject. For the purpose of geographical distribution I 
include Ireland with Great Britain. 
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VI.— Sketch of the Life of the late Professor Edward Forbes. 

By J. H. Balfour, M.D., Professor of Botany, Edinburgh*. 

While Europe is mourning over many a gallant officer whose 
life haR been sacrificed for his country on the field of battle, the 
scientific world has been called upon to deplore the loss of one 
of its leaders who has fallen in the front ranks. Edward Forbes, 
Regius Professor of Natural History in Edinburgh, has been 
cut off in the zenith of his fame, and has left a blank which is 
not easily supplied Every department of science acknowledges 
its obligations to him, and his premature death has inflicted a 
heavy blow on the progress of Natural History. We have lost 
an original thinker, a careful observer, a correct reasoner, an 
able writer, a pleasing and painstaking instructor, and a valued 
friend. His sun is gone down ere it is yet day, and the ex¬ 
tinction of such a luminary has cast a shade over the scientific 
horizon. Truly God's ways are not as our ways, nor his 
thoughts as our thoughts. Let us learn the lesson which the 
solemn event teaches, and so number our days as to apply 
our hearts to heavenly wisdom. 

Edward Forbes (of Scottish extraction) was bom in the Isle 
of Man, on the 12th day of February, 1815. His father was a 
banker in that island. Even m his early years he had a taste 
for natural history, and at the age of seven he had collected and 
arranged a small museum. When not more than twelve years 
old, Mr. James Wilson informs us, Forbes had unbilled a fond¬ 
ness for geological studies, and had perused such works as 
Buckland's 'Reliquiae Diluviame/ Parkinson's 'Organic Re¬ 
mains/ and Conybeare'R ' Geology of England/ He had also 
compiled a Manual of British Natural History in all its depart¬ 
ments. 

He visited London at the age of sixteen, and was engaged 
there in studying the art of drawing under Sass. Ilia power of 
delineating with the pencil was called into constant exercise 
during his after career, and was displayed alike in his published 
works and in the illustration of Ins lectures. His early associates 
remember well the clever and amusing sketches which he made 
with the pen during moments of leisure. 

He came to Edinburgh in 1831, and entered the medical 
classes, as being the course of study best, fitted for initiating him 
to those departments of science to which lie meant to devote 
himself. His earliest friend in Edinburgh was John Goodsir 
(now Professor of Anatomy), with whom he lived m the same 
lodgings for many years. They had congenial tastes, and pro- 

* Read before the Botanical Society, Thursday, Dec, 14, 1854. 

3* 
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secuted their studies together with an earnestness and enthu¬ 
siasm rarely equalled. He attended nearly all the classes required 
for graduation, but he did not take the degree of M.D. He 
studied natural history and botany under Jameson and Graham, 
and became an intimate tnend of both, more particularly of the 
hitter, who by his zeal m the prosecution of practical botany in¬ 
spired Ins pupils with an enthusiastic love of science. 

In 1838, Forbes visited Norway with a fellow-student, and 
made considerable collections both geological and botanical. 
Many of the specimens of the plants aie now m the Herbarium 
of the University of Edinburgh They arc by no means well 
preserved, but the} me wdl selected, more especially as regaids 
their bearing on botanical geography. For at this period 
of his histoiy Forbes began to look with a comprehensive 
glance on the flora of Europe, and gave indication of those view s 
of distribution which wen* afterwards developed fully in the 
Memoirs of the Geological Survey of Britain. An account of 
lus observations in Norway weic published m the Magazine of 
Natural History. On the U2tb of May, 1830, 1 find a notice by 
Dr. Graham, in the Proceedings of the Botanical Society, of the 
flowering of a Primula , sent to the Garden by Forbes from Nor¬ 
way. Forbes sent it as a variety of 7 J jtinnosa , winch he called 
alptua, while Graham considered it a variety of P, Scot tea. 

He became a member of the British Association m 183 and 
afterwards was one of the most regular at lenders of its meet¬ 
ings, contributing on all occasions valuable papers and reports. 
He it was who called the attention of the Association to the 
subject of dredging, and secured their cooperation and aid in this 
most important mutter. 

He appears to have visited the Alps m 1835; and m the 
Magazine of Zoology and Botany for 1837, he contributed a 
communication on the Compaiative Elevation of the Testacea in 
the Alps. 

Ilis zeal for botany was at this time very great, and he saw the 
importance of not confining his attention to the flora of Britain. 
He therefore determined, along with his fellow-students in Edin¬ 
burgh,^ commence the formation of a public herbarium, by means 
of contributions and exchanges. This led to the establishment of 
the Botanical Society, an event which took place on Tuesday, the 
9th of February, 1836. Well do I recollect the evening when 
be and ], with eight others, viz. W. H. Campbell, now LLJD, 
and attorney in Georgetown, Demerara; Dr. Parnell, afterwards 
author of the work on British Grasses, &c,; Dr. It. C. Alexander, 
who subsequently published accounts of botanical tours m many 
parts of Europe and America; William Brand, now Secretary of 
the Union Bank; I)r. Gilbert M c Nab, now practising in Jamaica; 
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James M c Nab, now Curator of the Botanic Garden; Nicholas 
Tyaeke, now physician in Chichester; Edward Charlton, now 
M.I). and Lecturer m the Medical School of Newcastle; George 
C. Wallieh, now m India; and Giles Munhy, who wrote the 
‘ Flora of Algiers/ met to lay the foundation of our Society. We 
received most important directions and aid from Forbes; and 
when, after launching the vessel, we supped togethci, lus social 
and convivial powers were called forth m their fullest energy. 
His death constitutes the first blank m the little band. The first 
public meeting of the Society took place on the 17th of March, 
183(5, when the following office-bearers were appointed:—Prof. 
Graham, President', Dr Greville and l)r. Balfour, Vice-Presi¬ 
dents ; Dr. Neill, Mr. Falcouar, Dr. Barry, Mr. Munhy and 
Mr. Tynckc, Councillors: W. II. Campbell, Secretary; Edward 
Forbes, Foreign Secretary , ' William Brand, Treasurer; and 
James M r Nab, Curator of the Heihanum . Forbes contributed 
many valuable communications and papers to the Society be¬ 
tween the years 183(1 and 184*1. 

On the 9th of June, 183(5, Forbes gave a description of a spe¬ 
cies of Viola, found by bun m the isle of Man. He considered 
it the V. ertceturum of Schrader, V. camna of Keichenbach. On 
the 8th of December, 183(5, a communication was transmitted by 
him, as to a supposed new British Poly gain, found m the Isle of 
Man uud on I) alma hoy IIill. He also brought under notiee the 
various British forms of Euphrasia, some of v\ Inch he was disposed 
to consider aw distinct species. This view lie continued to enter¬ 
tain ; and when visiting the lulls at the head of Loch Lomond m 
July 1851, he pointed out three of these forms to his pupils and 
mine. 

On April 12, 1838, he read a paper to the Botanical Society, 
on the specific chums of Primula acauhs , rrrts, and elatwr , 

He continued during life to take a warm interest m the 
Botanical Society • and he resumed lus place among us last sum¬ 
mer, with no small feelings of satisfaction—with pleasant remi¬ 
niscences of the past and brightest hopes of the future. He has 
sent contributions to the Herbarium of the Society from various 
parts of the world, and these are now incorporated with the 
University Herbarium. 

He continued to prosecute his studies more or lesi* conti¬ 
nuously in Edinburgh till 1839. During that period he made 
himself beloved by all who came into contact with him. He in¬ 
spired almost all his companions with mil in science, and became 
as it were a centre whence emanated numerous active and enter¬ 
prising naturalists. 

In 1837, he prosecuted his studies in Pans under Prevost, 
Bendant, Geoffrey St. Hilaire, and Do Blninvdle. In May ot 
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that year he went to Algiers; and in the Annals of Natural 
History for May 1839, he writes on the Land and Freshwater 
Molluscs of Algiers and Bougia. In 1838 appeared his f Mala* 
coloyia Monensts, or Catalogue of the Molluaca of the Isle of 
Man and of the Irish Sea.* At this time also he wrote many 
papers on zoology and geology. 

In the winter of that year lus literary, artistic, and humorous 
powers were called into play m a publication named i ThcMaga/ 
which became for a time a most popular work with students, 
more especially at the period subsequent to the snowball riots of 
the 11th and 12th of January of that year, lie was one of 
those who took up the defence of the students on that occasion, 
acting as chairman of their committee, and he succeeded, with 
the aid of Patrick Robcrton, now Lord Roberton (w ho is figured 
as their glorious defender), m carrying them through the trial in 
a most triumphant maimer. This publication, with the poems 
which came from his jk;ti at that tune, as well as Ins sketches of 
men and manners, have left an indelible impression on all of us. 

While all this was going on, he continued sedulously to pursue 
his natural-history studies. IIis usual working hours were from 
breakfast-tune till 2 or 3 in the afternoon, after which he con¬ 
sidered that he was entitled to a certain amount of relaxation 
from severer study. The same plan has been adopted by him 
ever since, when practicable • and one reason among others for 
his objecting to take an early hour for lectures w as the encroach¬ 
ment which would thus have been made on the hours devoted to 
original observations. 

In 1838 he visited Styria and Carmola, with the view of 
examining their natural history. His observations were recorded 
m the Proceedings of the Botanical Society. Thus on the 18th 
of November 1838 he read a paper on the Primula elatior of 
Jacqum, gathered by him during the summer of 1838 on the 
n ountams of Styria; on the 13th of December 1838 he gave an 
account of three days’ excursion to the mountains of Ternova 
m Oarniola, made in company with Signor Tommamni of Trieste. 
On the 10th of January andf 11th of April 1839 he read com¬ 
munications on certain continental plants allied to British spe¬ 
cies, the plants having been chiefly collected m Carniola and in 
the neighbourhood of Trieste. 

In the summers of 1839-40 he delivered a scientific course of 
lectures on zoology, as well as one of a more popular nature, in 
which he pointed out the bearings of zoology on geology, a 
subject of which he was afterwards the most able expounder in 
Britain. 

In 1839, at the Birmingham Meeting of the British Asso¬ 
ciation, he and other naturalists finding that they had not their 
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proper place at the convivial meetings, instituted a separate ordi¬ 
nary. The first Natural History Section dinner happened to 
take place in an inn of that town having the sign of the lied Lion j 
and ever afterwards the Natural History Club thus commenced 
was desiguated the Red Lion Club. The Red Lions have had 
their annual social reunions at every meeting of the Association 
since that time; and tin these festive occasions, Forbes, who was 

f erpetual president, had always a scientific song of a playful and 
urnorous nature. Many of these songs were printed m the 
i Literary Gazette.* It is interesting to notice, that among his 
papers was found un unfinished song, which he meant to have 
given at the Liverpool Meeting, and which contains a clever 
view of the geological dispute between Murchison and Sedgwick. 

During tins year he seems to have taken up m an especial 
manner the subject of fossil botany; and we find, on the 10th 
of May, that he proposed that the Botanical Society should print 
a Catalogue of the Fossil Plants of Britain. The Society enter¬ 
tained his proposal, and appointed lam, along with his friends 
Torrie and Cunningham, to prepare the list. 

He published this year ( Zoological Researches in Orkney 
and Shetland/ and zoological papers m connexion with Goodsir. 
In the ‘ Report of the Botanical Society’s Proceedings* of the 
12th of December 1839, and also on the 10th of December 1840, 
he is entered still as Foreign Secretary, as Member of the Wer¬ 
nerian Society, and as Lecturer on Natural History. 

In 184*0 he published in the f Edinburgh Studcnt*s Annual/ 
a paper on the Distribution of the Mollusca of Britain, more 
especially with reference to the Pleistocene Geology. 

In 1841 he published Ins beautiful Monograph on the British 
Star-Fishes, and other Eclnnoderms, The accurate drawings of 
the animals, and the exquisite tail-pieces and vignettes, were 
drawn by himself on wood, so as to be ready for the woodcutter. 
During my morning visits to him at this time, I found him 
always busy with lus pencil. 

On the f 1th of March of this year he read to the Botanical 
Society a paper on the Specific Value of the Anthenne Appen¬ 
dages of the genus Viola, in which he developed philosophical 
views in regard to what he calls the law of undulation ol cha¬ 
racter in plants and animals. This law, he says, " has not been 
properly studied by naturalists, nor its value rightly appreciated; 
otherwise we should not have that common scientific phenome¬ 
non of imperfect descriptions presented as specific characters.** 
The paper embraced not merely a description of the characters 
of the genus Viola, but an illustration of this law in the arrange¬ 
ment of the species, and their geographical distribution. It con¬ 
tains the germ of those views which lie afterwards so fully enun¬ 
ciated, relative to types and representations. 
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In the spring of 1843 he accepted an invitation from Captain 
Grave#, of the Beacon, to join the surveying party m the Medi¬ 
terranean, in tlu* capacity of naturalist. He and 1 met in Lon¬ 
don in April, along with Vogel, McWilliams, and Stangcr, who 
were about to join the expedition to the Niger. 

He was occupied until 1842 m examining the Aegean and the 
coasts of Asia Minor. During part of the time he visited Lycia 
and assisted Sir Charles Fellowes, along with Mr. Hoskyn, 
Mr. Darnell and Lieut. Spratt, in the exploration of some of the 
lost cities, ills researches m the Aegean, m regard to marine 
life at different depths, led to those speculations which ho after¬ 
wards promulgated relative to submarine life m connexion with 
geological changes. During this expedition his fruiul the llev. 
E. T. Dam ell died of fever hi ought on by inalaua, and Forbes’s 
life was also placed in imminent danger by a similar attack. 
He struggled through the fever, after lying for nearly a fortnight 
m a helpless state, without tasting food or receiving any medical 
advice This Aegean fever materially affected his constitution, 
and he had frequent aguish attacks afterwards, winch In* looked 
upon as referable to that illness. 

During his researches at tins tune he looked with a naturalist’s 
eye at everything, as is well shown m his ‘ Travels m Lycia/ 
which he afterwards (iu 18fG) published, m conjunction with 
Lieut. Spratt. Botany, zoology, geology, geography and anti¬ 
quities were alike subjects of study aud observation. 

In July 1821 he wrote thus from Faros :— 

“ Faros 21 July, 1H41 

“ Dear Balfour, 

****** * * * * * 
Here 1 am out of the world, working away like brtckx (so to speak) 
m the midst of rums. Hitherto iny working has been almost en- 
tiiely mmeralogical and zoological, owing to delays on the part of 
the Oriental Steam Packet Company. Only three days ago did any of 
my parcels reach me, but they are now all here,—the box from the 
Botanical Society, a parcel of paper m oil-cloth from Dr. Graham, 
and a box from Sir William Jtmlmo. I have dried a lot of plants 
in the paper which 1 got at Malta, but have hitherto regarded rather 
the collection of specimens to illustrate the flora of the Isles, than 
of duplicates, wot having materials for the latter. Unfortunately the 
lateness of arrival of the box will prevent much being done iu* that 
way here this year, as the flora is almost gone, burnt up already, 
and there are no mountains sufficiently high for tmhfilpine plants. 
Those of Naxos which I have ascended are 3fi00 feet high, but the 
vegetation of their summits is the same as that of their bases. 

" I have jui*t returned from a cruise among the islands, and I have 
been five weeks away in a little cutter with every convenience. The 
botanical result is, that the vegetation of all the islands I have seen 
is exactly similar 
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u I set off next week in another of our tenders on a six weeks' mdse, 
to visit the Volcanic isles and the south end of the Morea,—I hope 
with better botanical results. But as I said before, for botany one 
should! be at work here in April. Nexty ear I shall be better prepared 
for it. If oncof the Commander's schemes, however, is put into execu¬ 
tion, I expect yet to reap a rich harvest of plants this autumn. He pro¬ 
poses to send the ‘ Isabella/ one of our tenders, to the Gulf of Maori 
in Asia Minor to complete a survey. He will remain there six weeks, 
and I propose to go with linn and ascend the snowy ridges of Taurus, 
which are within a few miles of Maori, As these* mountains are 
from .>000 to 10,000 feet high, I may yet get a rich store of valuable 
plants from a country almost, if not wholly uucxploied 

“ 1 hope vet we shall go to Candiaiu spring, winch will be a great 
point lor the botany. The zoological results, so t.n chiefly marine, 
nave fully satisfied me, and J expect will piove most valuable. 1 arn 
at work every day, and although 1 have a glorious set ot companions, 
work veiy hard I wish there was some one with me to do the 
dredging and preserving, as it takes up much time As yet 1 have 
loll bn (Is alone I expected Thompson to have done them, but he 
is off home again, as I suppose you know already. Fishes, 1 let 
none of them escape me/' 

Another letter is dated— 

“ II M S Beacon, Mam, Asm Minor, 
February l?H, 1842. 

“ In my last letter 1 mentioned tny intention of proceeding to Asm 
Minor m one of the Beacon's tenders in autumn Having done so 
in the early part of last October, U has been out of my power to 
write to you or any of my friends, ax theie is no communication 
between these shores and Europe. Still 1 expected to have written 
to the British dominions letters in abundance before the new year 
began , but circumstances most unexpected have sent the Beacon 
down here to join us, mid prevented our joining it at Athens, ns was 
intended. 

“To give my itinerary in due order, lny proceedings have been as 
follows;—Returning in October from a round of the islands of the 
Archipelago,—a cruise winch was exceedingly fruitful in results as 
regarded marine zoology and tertiary geology, but in consequence of 
the season almost fruitless m botany, — I ibund the Beacon at Paros 
with half her crew laid up by the terrible fever which kills so many 
people here in summer, one of her best officers dead, and all in low 
spirits. Tile people under my charge,—for (you will laugh, I doubt 
not when 1 say so,) 1 have not only acted out here as naturalist, but 
when accompanying the tenders, as surgeon, —escaped altogether. In 
several cases here I really find my medical knowledge, small though 
it may be, of the greatest service. Indeed, at the present moment 
1 am acting as physician in ordinary to the greatest personage in 
the country near us, namely, the Mohussil or Governor of Scvero, ‘ft 
very Jpeat Turk with a very long name*/ ns the song goes. 

Paros I set sail in our little schooner the Isabella to the 
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shores of Asia Minor, and remained in her from October to the end 
of the year. I was thus able to make my promised excursion to the 
Taurus, ascending the mountains to the height of 9000 feet, and 
journeying among them for fourteen days. But though I loaded a mule 
with boards and paper, I grieve to say I could not fill it. Everything 
seemed to have gone out of flower to spite me, and what remained 
were odds and ends of plauts past flowering. 

u As this country, especially the alpine part (I speak of Lycia), 
has been visited by no botanist, I gathered every fragment most 
religiously, with a view to depositing the rehques (such as they are) 
m the Botauical Society , and they are now pricked up ami boxed in 
the charge of the captain of an English vessel which has unexpectedly 
come m here, and will be carried by lum free of charge to some 
English port. 1 have dtreeted them to Pamplm. Open and exa¬ 
mine them when they come. Bad as they are, they luive a geo¬ 
graphical importance, and i do not take blame to myself for their 
badness. 

u Next week the Beacon goes to Malta , if she had only stayed a 
month longer, I should have had lots of plants, now only beginning 
to flower. I remain behind with a view of rejoining her in Candia 
m May. I go up the country, but ns it will be impossible during 
that journey to collect man} specimens of everything, I shall confine 
myself to making a pretty perfect set of Lycuui plants for the her¬ 
barium of the Botanical Society, Ward, Graham and yourself, which 
on consideration I think will Ik* the best way of benefiting science m 
a country as yet unexplored, and better than laying by dubious 
stores. I enclose a table of the winter vegetation here to give you 
an idea of it. Lay it on the table at some meeting of the Society. 
I have not been fortunate hitherto in seeking after materia rnedica 
information, but hope to be 80 .* 5 

After having carried on his researches in the /Egean Sea,he had 
determined to proceed to Egypt and the Red Sea on a dredging 
excursion, when intelligence reached him that he had been 
chosen Professor of Botany in King’s College, London, as suc¬ 
cessor to the late Professor Don. Application for this had been 
made by Goodsir and some other friends m his behalf, and his 
claims were at once recognized by the electors. 

In 1842 he came to Britain with collections and drawings of 
scenery, of antiquities, of plants, of animals, and of men and 
manners, which in extent, variety, scientific value and artistic 
skill have never been equalled. A sum was voted by the Trea¬ 
sury for the publication of these, which Forbes intended to append 
to a treatise on the Natural History of Aristotle, a work for 
which he had collected ample materials. He commenced the 
preparation of c Rambles of a Naturalist/ and in 1848 he writes, 
" my leisure now I give to my long advertised f Rambles/ The 
cuts are done, but the middle of the book is yet unwritten/’ 

His introductory lecture on botany was delivered in King’s 
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College on May 8, 1818, and is a valuable one, full of original 
views and of potent arguments m favour of the educational value 
of Natural History. He now rose rapidly in favour. In 1843 
he was appointed Curator and Assistant Secretary of the Geo¬ 
logical Society of London, and became a Fellow of the Linmcan 
Society. At the meeting of the British Association at Cork this 
year he read a Report on the Molluaca and lludtaia of the iEgean 
Sea; and as connected with his ^Egean 1 Travels/ he subse¬ 
quently published remarks on the light thrown on geology by 
submarine researches. In October 1818 he writes thus :— 

** Geological Museum, Somerset House. 

“ Dear Balfour, 

*' I ha\e intended to write to you for a very long time, but inten¬ 
tions are not always deeds with me, m consequence of having a mass 
of work m hand,—mostly not my own,—winch must be done, and 
which absorbs all my time. The tact is I have too much to do,— 
this geological po^t being a desperately fatiguing one, and leaving 
but little time for my more legitimate, occupation at King's College 
My class last summer went off very well. I bad a most excellent 
set of men, who behaved admirably and never flagged m attendance. 
1 had three or four excursions of much interest, managed m our old 
fashion, alarming the neighbouring villages by an invasion of twenty 
or so va&i'ubferi. 8haw acted as my esquire and jester on nil these 
occasions, and Lankestor, with some other amateurs, also occasionally 
joined my ranks. Mj pupils were 48 in uumbei, next to Liudley’s, 
the best botanical class in London. If the 48 all paid the fees mto 
my pocket ‘ more Scotieo,' it would be very satisfactory, but the Col¬ 
lege absorbs more than a fouith of it, so that my receipts were much 
under the hundred, and as in one’s tirst course there are many ex¬ 
penses, I get but little out of the total. As the College lias a dia¬ 
gram painter, there was a saving on that score ; for being obliged to 
be at the Geological all day long, I have no time to paint diagrams. 
The most provoking want is having no botanic garden, and 1 have 
no spare days to run after and make friends with gardeners, so that 
I have great difficulty in procuring fresh illustrations. Hooker 
offered me them from Kew, but on condition that I should go and 
select for myself personally, winch is impossible as f am situated. 
We have a capital herbarium at the College, but when it is to be put 
into the state it should be I really cannot tell. It vexes me much 
thus to find myself unable to give sufficient time to any one thing. 

The Medical Professors at Ring’s are a capital set of men, en¬ 
thusiastic and talented. I have a fine mom for a Museum, and 
should desire nothing better than time and fortune to do as I like 
there. I am now only beginning to touch my Eastern plants. When 
they are sorted they shall be distributed, but I cannot promise as to 
the time. My pupils in the Beacon are collecting with great success, 
and sent me a few days ago a beautiful little parcel from Mount Ida 
in Crete, including some things which may be new. 
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44 1 commend your intention of writing a text-book. What we want 
is a clear statement of the present state of vegetable physiology and 
anatomy, and a concise and contracting view of the orders in ft 
portable class volume. 1 speak uow from having felt the want of 
such.” 

In the position of Geological Curator, <( his extensive know¬ 
ledge of recent vegetable and animal species, and his remarkable 
acquaintance with the laws of their distribution (particularly as 
regards invertebrate animals), became available for general palae¬ 
ontological lesemch Here, too, he was enabled to apply to 
geological research that peculiar knowledge of the conditions of 
existence of species, which his continual operations with the 
dredge had led him to. We owe to him the methodical use of 
the dredge as an instrument of research in natural history , to 
use las own words, 4 the dredge is an instrument as valuable to 
a naturalist as a thermometer to a natural philosopher. 1 At his 
instance, the British Association has appointed for many years 
a dredging committee, charged with the duty of completing our 
knowledge of marine animals, with a mow to geological in¬ 
quiry.” 

In 1H15 he became a Fellow of the Koyal Society, and was 
afterwards a Member of Council. He was appointed Paleon¬ 
tologist to the Geological Survey of Great Britain, under Sir 
Henry l>e la Bee he, and subsequently became Professor of 
Zoology and Palaeontology in the Government School of Mines. 
He gave lectures in King's College, in the Koyal Institution, in 
the School of Mines, and at Marlborough House; and he 
arranged the fossils of the splendid Geological Museum in 
Jermyn Street. He continued to prosecute his practical geo¬ 
logical work m various parts of the kingdom, and published 
from time to time the results of lus researches. 

About the year 1846, he was attacked with a severe illness 
of a nephritic nature, during which Ins life appeared to be in 
great jeopardy. Although he recovered from the attack, yet 
the effects of it were frequently felt by lain afterwards; and it 
seems to have laid the foundation of his fatal illness. He often 
remarked, that he appeared to possess great vitality, from having 
struggled through two such serious attacks; and, m las last 
illness, his hopes were for a time kept up by the idea he enter¬ 
tained of his vital powers. 

Towards the end of the year 1846, he published, with Lieut, 
Spratt, his ' Travels m Lycia/ a classical work, containing in¬ 
teresting episodes in natural history, with a ' Sketch of the 
Botany of Asia Minor and the Jfigean/ About the same time 
appeared his Monograph of the Southern Indian Fossils, in the 
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Geological Transactions, illustrated by the best plates of fossil 
Invertebrate ever done m England. 

About this time he wrote on the connexion between the dis¬ 
tribution of the existing Fauna and Flora of the British Isles, 
and the geological changes winch have affected their area. 

In IH48 his admirable Monograph on the British Naked-eye 
Medusa* was published by the Kay Society. 

Subsequently appeared Ins Palaeontological and Geological 
Map, contributed to .Johnston's Physical Atlas, and m 1850 he 
completed, with Mr. Ilanley, the splendid work on the 4 Natural 
History of the British Mollusca and their Shells ' 

His wonderful facility in all departments of scicnec was due, 
1 lookin' says, to the early age at which lie acquired its rudiments, 
and to the efficient practical training m systematic botany and 
collecting winch lie received tn Edinburgh; to his quick percep¬ 
tion of affinities , to Ins philosophical views of morphology, dis¬ 
tribution, structure, functions, and the mutual relations of all 
these; to his mind being richly stored with the literature of the 
sciences ; to the w ide expet lence obtained during his travels ; and, 
finally, to that hea\en-gt\en power of generalization and abstrac¬ 
tion winch he so eminently possessed. 

In J818 he married a daughter of tlu* late General Sir C 
Ashworth ft is curious to notice, that during that year foui 
were married out of the ten who met to institute the Botanical 
Society 

In 1852 he published some valuable observations in regard 
to genera and species, in reference to which I received the follow¬ 
ing letter .— 

“Jenrnn Street, 19th June, 1852 

Mv deal Balfom, 

“The paper I sent you is a brief abstract of a long lecture*. It 
contains, in fact, only the table of contents, without the illustrations 
and comments : hence its obscurity. 

“ My notions about yen us are these :— 

“What we call class, order, family, genus, are all onlv so rrmnv 
named for genera , of vauous degrees of extent. It is m tins sense 1 
use the word genus m my lectui es Technically, a genus is a group 
to which n name (as Ilthcs) is Applied, hut essentially, Ejogens, 
Ranunculaceee, Ranunculus, are genera of diftereut degrees. 

“ Now, one of the chief arguments m favour of the naturalness of 
genera (or groups, if you like), is that derived fiorn the fact that 
many genera can be shown to be centralized m definite geographical 
areas (Erica, for example); t. e. we find the species gathered all, or 
mostly, withm an area, which has some one point where the maximum 
number of species is developed. 

“ But, in geographical space , we not iinfrequcntly find that the 
same genus may have two or more areas, withiu each of which this 
f [Inserted in the ‘Annals' far July, 1852] 
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phenomenon of a point of maximum number of species is seen, with 
fewer and fewer species radiating, as it were, from it. [This is what 
I speak of under C, as more centres than one tn geographical space.] 


Area of a genus. 






The numbers refer to species. 

[This diagram is imaginary.] 

Thus, Viola has an American as well as an Old World point of maxi¬ 
mum of development, around which you may group the species, 
gradually diminishing m number. 

“ In time> however (or, in other words, in geological distrtbution) % 
so far as we know, each generic type has had, so to speak, an unique 
and continuous range • — 


Tertiary 

Secondary 

Palworotc 



Thus we find that all the species of genus a are grouped together 
within a succession of formations which commence at a certain point, 
and cease at another; so with b f so with c ; hut when once a generic 
type (as Tnlobttes) has ceased, it never reappears. Therefore I speak 
of a genus having an unique centre in time. 

“ Under italic c I say, that a genus is an abstraction, a divine 
idea. I think the very fact of the centralisation of groups, of allied 
species, t. e, of genera, in space and time, is sufficient proof of this. 
Doubtless we make many so-called genera that arc artificial; 
but a true genus is natural; and, as such, is not dependent on 
man's will. 

“ 1 dare say that I have only added obscurity to obscurity by this 
explanation ; but, with diagrams, and time for talk, I think I could 
make the matter quite clear. 

t€ Yours very sincerely, 

“Edward Forukb.” 

He was elected m 1853 to the Presidentship of the Geological 
Society; and delivered, on leaving that office, an admirable 
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address on the state of geology, which has been recently pub¬ 
lished. 

In May 1854, on the demise of Prof. Jameson, he was called 
to the Chair of Natural History in this University. This had 
long been, to him, an object of his highest ambition. No one 
was so well qualified for it; and, had he been spared, he would 
undoubtedly have greatly extended its reputation, and would 
have made our university still more eminent as a school of 
science. Often had he stated m his letters, that he looked on 
Edinburgh as a place where the finest Natural History School 
in Europe could be formed. The Museum would, under his 
auspices, have mightily increased. Even during the short 
period he was with ns, boxes of specimens were coining m from 
all quarters. He had resolved to dedicate himself to the work 
of arrangement; and his services in connexion with the New 
Museum of Economic Geology were looked forward to as of 
immense importance. The opening of the Museum to the 
public, and to all students of natural history, was an object he 
had m view; and he had already shown his liberal spirit by 
opening it to the pupils of natural history under Dr. Fleming 
at the New College. 

He lectured last summer with the greatest success. Ills 
class amounted to 150, and all felt that they were listening to 
the prelections of a master-mind in science. Already had he 
inspired many with something of his own zeal; and his excur¬ 
sions to various places m the neighbourhood, such as Craigleith, 
Arthur’s Seat, inehkeith, Inchcolm, and Loch Lomond, were 
but foretastes of what he would have done in the way of practical 
geology. He had laid large and comprehensive plans, both as 
regards zoology and geology, and had commenced m earnest 
museum work. 

Those who had the privilege of being with him m the class¬ 
room and in the field during his short career m Edinburgh as a 
Professor, saw something of his merits as an expounder of 
nature in a comprehensive way. He took an enlarged grasp of 
science in all its departments, and in all countries; his prelections 
were of a nature never yet equalled in Britain. With all his 
knowledge, he combined an affability, a modesty, a kindness, 
and patient perseverance which endeared him to every one. 
No student of nature was beneath his notice; no fact recorded 
by a pupil, however humble, was passed with neglect. He was 
ready at all times to be questioned, and was prompt to point 
out any spark of merit in others. He had no jealousy, and 
never indulged in attacks on others. He gave full credit to all, 
and was more ready to see the bright than the dark spots m 
the character. Even to those who had criticised him severely. 
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he bore no ill will, and he certainly did not return railing for 
railing. He had a truly generous spirit, and was totally devoid 
of narrow bigotry. He was desirous of promoting science, in¬ 
dependent of all selfish views. He loved it for its own sake. 
He had a noble temper, unaffected by good or ill fortune, and 
he was universally and deservedly beloved. 

After his summer lectures he was busily engaged arranging 
matters in London He made excursions in diffeient directions, 
and his last dredging was carried ou with myself, l)r Mac¬ 
Donald, and Prof. Wyville Thomson, at North Berwick, in 
September last, previous to the meeting of the British Associa¬ 
tion, He attended that meeting in Liverpool, and occupied 
the chair in the Geological section. He made communications 
both to the Zoological and Geological sections. Few will forget 
the brilliant eulogium passed upon him by Prof. Scilgwick, at 
the conclusion of tin* business oi Section C. 

After the Association Meeting he spent some tune m Dum¬ 
friesshire, and was there exposed, during an excursion, to wet, 
which was followed by shivering and febnlc symptoms. These 
were supposed by bun to indicate a return of his jEgean level. 
When he came to Edinburgh he was by no means well, but much 
was attributed by him to being overworked. In spite of this lie 
continued to labour, visited Mr. Murray of Monckland, for the 
purpose of observing geological phenomena, and vigorously set 
about preparation for ins winter work, as well as lor the ‘ Edin¬ 
burgh New Philosophical Journal' (previously Jameson's), of 
which he and Dr.T. Anderson were now the editors He also re¬ 
vised Ins elaborate Paper on the ‘ Geological and Paleontological 
Map of Britain' for the new^ edition of Johnston’s * Physical Atlas/ 
One of his latest productions was the article * Sduria 7 in the last 
Quarterly Review, which concludes with this passage, so charac¬ 
teristic of his peace-making spirit:— 

“Men whose work, both of head and hand, is done mainly 
under the broad sky, and along the craggy sides of mountains, 
heedless of weather and toil, are not likely to use mincing forms 
of speech or mollify their sentiments when engaged in discussions, 
though all the time mildness and mercy are at the foundation 
of their thoughts. Better and truer men, whether m field or 
council, there are not living than the two famous geologists, the 
nature of whose differences we have, endeavoured to expound. 
They have worked long and well in co-operation, heart and hand 
united; and though the fortune of scientific war has led in the 
end to the crossing of their pens, the names of Sedgw ick and 
Murchison will go down to posterity, side by side, and bracketed 
together in the glorious list of benefactors of mankind through 
the advancement of science/' 
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He commenced his lectures on 1st November, 1854, and gave 
an introductory address, which has been found among his manu¬ 
scripts,, and will appear as a posthumous work in the January 
number of the Edinburgh New Philosophical Journal. He 
lectured for five or six days, and entered seventy-one pupils m 
his class roll. During alf tins time he complained more or less 
of febrile symptoms. These at last increased so much that he 
consulted i)r. Dennett, who at once ordered lam to give up 
lecturing. This he did on Thursday the 9th of November, in 
the hope of being able to resume work on the Monday following. 

On Saturday the 11th, 1 received a note from lmn, in which 
he enters fully into the reasons for not altering the hour of his 
lecture, as had been proposed by some of his colleagues. He 
very truly says, “ For my own part 1 hold that to change any 
hour of lecture after the arrangement'* of the session are com¬ 
pleted and advertised, is both deleterious and unbusinesslike 
* * *. The first consideration should be academical conve¬ 
nience; the next, the propriety, if there arc to be changes, of 
announcing them a full session beforehand ; the last, private 
convenience.” He concludes by saying, “ I was too ill to venture 
to the Botanical Society on Thursday.” 

During Ins illness lie was very anxious about the Journal, 
and on Monday the 13th he wrote a note* to me, in which he 
aaye, “ I am completely shattered for the moment, and don't 
know how to get on with the Journal, being so ill. Could you 
look m upon me and advise ? I am still m my bed.” This is 
probably the last note lie wrote. 

I visited him on Tuesday, and found that he had been suffer¬ 
ing great pain, and although the violent symptoms were relaxed, 
he was unable to converse with me. On Wednesday the 15th he 
was rather easier and was able to give me directions about the 
papers for the Journal; spoke with great anxiety about his pupils 
and his class, and gave a message to several of them. 

From that time the disease increased, and the symptoms be¬ 
came of a very alarming nature. He was attended assiduously 
by his old friend Goodsir, along with Dr. Christison and Dr. 
Bennett; but all medical skill was unavailing. On the evening 
of Friday be gave his last directions, leaving his specimens to 
the College Museum, at Edinburgh, and his papers to Robert 
Godwin Austen, Esq, He continued to sink, and died at5£ f.m, 
on Saturday 18th November, being sensible to the last. 

In announcing this sad event at the Council Board, the 
Lord Provost said it was his melancholy duty to notice the 
removal from amongst them by death of Professor Edward 
Forbes, one of the most distinguished ornaments of their Uni¬ 
versity* Professor Forbes was appointed to the Chair of Natural 

jrfnn, # Mag. N. H%st. Ser. 2. Vol. xv. 4 
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History so recently as May last, and the appointment, made by 
the Crown at the unanimous suggestion of the Council, was 
bailed by them and by the whole scientific world as an acquisi¬ 
tion to the University, and as one which would in all likelihood 
tend to increase its celebrity m that department to which he 
had directed his attention. He had given a course of lectures 
during the summer, and had entered upon his winter course, 
when a disease of some stunding suddenly removed him from 
among them He (the Lord Provost) knew that the Council 
would deeply mourn the loss which they had thus sustained. 
Professor Forbes had been cut off at the very commencement 
of what they had fondly hoped would be a career of increased 
usefulness m a position which it had been one of the dearest 
objects of his heart to attain. He (the liord Provost) had to 
propose that the Council should express their deep sympathy 
with Ins bereaved widow and family at the loss which they m 
common with the community had sustained, and that, as a mark 
of respect to his memory, they should offer to attend his remains 
to the tomb. 

The body was interred in the Dean Cemetery on Thursday 
23rd November, near tin* burynig-plaee of Professor Wilson, 
and the funeral was attended by his colleagues, the Lord Pro¬ 
vost, magistrates, council, a large concourse of students, and 
nearly all the followers of science in Edinburgh. 

Only a few days before his death he had been elected by the 
Royal Scottish Academy to fill the honorary office of Professor 
of Ancient History, in room of the late Professor Wilson. 

Immediately after the funeral, a meeting was held at Dr. 
Bennett's house, which was attended by many of Forbes's 
frieuds in London, Edinburgh and the provinces, at which it 
was resolved to have a marble bust of him executed by Steel, 
to be placed m the College Museum. It was also proposed 
that a duplicate might be placed in the Jermyn Street Museum. 
Mr. Goodsir had taken a cast after death, which supplies im¬ 
portant materials for the bust. It is expected that the model 
will be ready for the Loudon Exhibition in May 1855, and the 
busts by January 1850. It is announced that his pupils in 
King's College, London, have met for the purpose of procuring 
a similar memorial of their late Professor. 

At the request of several of his friends, Dr. George Wilson, 
one of his early companions, has kindly consented to draw up a 
memoir of him, and is now collecting materials for that pur¬ 
pose, It is hoped that all who can supply information in regard 
to the career of our late departed friend, will communicate as 
soon as possible with Dr. George Wilson at Surgeons' Hall. 
The memoir will probably appear as a separate volume. 

I cannot more appropriately conclude this sketch of my de- 
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parted companion, friend and colleague, than by quoting the 
statements made regarding him by four men of eminence, viz.— 
an anatomist, a botanist, a geologist, and a zoologist, who well 
knew his merits. Goodnir says, " Professor Edward Forbes was 
pre-eminently a naturalist. 11 is attention had never been ex¬ 
clusively directed to any one of the Natural Sciences. He was 
equally a botanist, a zoologist and a geologist, from first to last. 
'With a remarkable eye and tact for the discrimination of species 
and the allocation of natural groups, he combined the utmost 
delicacy in the perception of organic and cosmical relations. 
He possessed that rare quality, so remarkable in the great 
masters of Natural History, Lmnicus and Cuvier, the power of 
availing himself of the labours of his brethren—not, as is too 
often the case, by appropriating their acquisitions, but by asso¬ 
ciating them voluntarily m the common labour. Entirely desti¬ 
tute of jealousy 111 scientific matters, he rather erred 111 over¬ 
rating than in underrating the services of his friends, lie was 
consequently as much beloved and confided m by his seniors m 
science as by the youngest naturalists of his acquaintance. 

“Possessed of such comprehensive intellectual sympathies, Pro* 
feasor Edward Forbes has always been considered by his friends 
m Edinburgh and other places as the co ordmating spirit of his 
circle; and his return as Professor of Natural History was con¬ 
sidered by all who knew him as a guarantee of the steady pro¬ 
gress of his favourite science in the metropolis of Scotland. 
But, alas! by a dispensation of Providence, wise, doubtless, 
though inscrutable and painful to us, he lias been cut off. 
Nevertheless, it may be, that short comparatively though his 
career has been, he has already, in his writings and in his in¬ 
fluences on Ins friends and pupils, left behind him sucli germs 
of thought as shall hereafter dev elope themselves ui the advanc¬ 
ing science of the period, and so secure for our departed friend 
that full measure of scientific results which he ever longed after, 
not out of vain glory, for no man could be more free from such 
a feeling, but for the good of mankind and the glory of God.” 

Dr. Joseph D. Hooker writes:—“Endowed with real genius, 
possessing many and highly cultivated talents, no less conspi¬ 
cuous as an original thinker than as a hard and conscientious 
worker, accomplished in literature and art, equally graceful and 
ready with pencil or pen, in the lecturc-room as m the closet, 
and with far rarer qualities than all these—the purest and most 
disinterested love of science, and the most generous appreciation 
of the labours of others—it is no wonder that he was beloved 
and admired beyond any natural historian of his day.” 

Hugh Miller, in the conclusion of his late admirable address 
on the foaailiferous deposits of Scotland, when resigning the chair 

4* 
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of the Itoyal Physical Society, remarks: “ I trusted to have had 
the honour of resigning the chair to a gentleman (Prof. E. 
Forbes) who, fifteen years ago, was one of the most active and 
zealous members of tin* fioyal Physical Society; and who had, 
since that time, achieved for hnnself m natural science m gene¬ 
ral, and m geology m especial, a reputation co-ex tensive with 
the civilized world. But, alas! Death reigns. This distin¬ 
guished man, in the full blow of lus fume, and m the mature 
prune of vigorous manhood, lias passed suddenly away; and 
wherever in either hemisphere physical science is cultivated, or 
the by-past history of our globe excites its legitimate interest, 
his early death will be felt and deplored as a heavy loss. The 
spoiler has broken abruptly off* many a train of ingenious 
thought, cut short many a course of sedulous inquiry, arrested, 
just ere its formation, many a profound induction, and scat¬ 
tered hoards of unrecorded knowledge, the adequate re-gather¬ 
ing of which many years to come may fail to witness. But our 
idle regrets can neither restore the dead nor benefit the liviug. 
Let us rather manifest our regard for the memory of our illus¬ 
trious brother—taken so unexpectedly from among us—by 
making his disinterested devotion to science our example, and 
by striving to catch the tone of his frank and generous spirit. 
And seeing how very much he succeeded m accomplishing 
withm the limits of a life that has, alas ! fallen short by more 
than thirty years of the old allotted term, let us diligently carry 
on, m the love of truth, our not unimportant labours, remem¬ 
bering that much may be accomplished ui comparatively brief 
space, if no tune be lost, and that to each and all that ‘ night 
cometh* at an uncertain hour, under whose dense and unbroken 
shadow no mart can work/* 

Mr. James Wilson writes: “We should seek in vain to 
express the full measure of grief, wc may say dismay, with 
which the unlooked-for death of this distinguished naturalist 
has filled all hearts. While Ins friends were m the first freshness 
of their elation at the prospect of the long and bright career 
which lay before him, and rejoiced m the force and efficiency 
of that impulse about to be given to the earnest study of the 
wonderful and manifold works of creation, this most skilful and 
accomplished interpreter has been suddenly removed from 
us, and his place now knows him no more for ever. Such dis¬ 
pensations are indeed inscrutable mysteries, and cannot be seen 
through even by those whose eyes are not bedimmed with tears. 
But, may all of us, and more especially the widow and the 
fatherless, bear in mind that f the Ixird rcigueth/ He gives 
and He takes away, and let us bless His name, even amid the 
bitterness of unavailing sorrow/* 



Bibliographical Notices. 


58 


BIBLIOGRAPHICAL NOTICES. 

The Entomologist's Annual for 1855. Edited by H. T. Stainton. 

London: Van Voorst, 1855. 12mo. With one Plate. 

The Editor of the “Entomologist’s Annual” proposes, by means 
of this publication, to render British Entomology a service, very 
similar to that done for the science in general Viy the admirable re¬ 
ports furnished for so many years in Wlegmann’s ‘ Archiv ' by tlie 
late Dr. Enchson, and still so ably continued by Dr. Sehauin. The 
information required is of course, to a great extent, of a very dif¬ 
ferent character:—instead of a view of the general progress of the 
science, the collector of British insects desires only to know what 
new species may have been discovered in this country ; what once 
rare species may have turned up in unexpected profusion, what 
changes may have been made in the nomenclature of well-known 
species ; and, if he gets this information, coupled, perhaps, with an 
account of any discoveries made in connection with the transforma¬ 
tions of British insects, which may enable him to procure good 
specimens for his cabinet, he will probably renuuu satisfied. To 
supply these wants, bv bringing together at the commencement of 
each year the scattered information on British Entomology accumu¬ 
lated during that winch has just elapsed, us the object of the present 
little work, which we have no doubt will prove highly acceptable to 
the class of naturalists for whose benefit it has been prepared. 

The tf Annual” for 1855, however, which must he regarded 
merely as preparatory, departs considerably from this general plan; 
consisting almost entirely of notices of the new species of Coleoptera, 
Aculeate llymenoptera, and Lcpidoptera discovered ui Britain since 
the dates of the last general works upon those branches, with re¬ 
ferences to the English works in which the occurrence of these 
species has been recorded. The Ooleopteia have been worked up by 
Mr. Jauson, the Aculeate llymenoptera by Mr. F. Smith, and the 
Lcpidoptera by the Editor, and these reports, which are apparently 
executed with all the care and accuracy that might he expected from 
gentlemen whose attainments ui their several departments are so well 
known, will no doubt prove exceedingly useful to many a student of 
British Entomology. The space occupied by these reports, extending, 
as they do, over periods varying from fifteen to more than fifty years, 
has necessarily precluded the insertion of any other information; but 
this cause ol omission can, of course, only occur once. Amongst 
the Lepidoptcra, the occurrence of several hitherto unrecorded British 
insects, including some new species, is noticed, and of these descrip¬ 
tions are given. 

In his preface, Mr. Stainton gives uh to understand, that, besides 
the miscellaneous information above alluded to, several papers of a 
lighter character, such as u Sayings and Doings at St. Osyth," by 
Mr. Douglas, and u Results of a Summer’s Residence at Fochabers/' 
by Mr. Scott, which, in his opinion, would have rendered the work 
more popularly attractive, have also been excluded from waut of 
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space. Mr. Douglas’s “ Sayings and Doings” may be everything 
that could be wished, and wo must congratulate Mr. Scott upon the 
results of his residence at Fochabers, since they appear to have been 
so agreeable to that gentleman personally, that be wishes to make 
the Entomological public partakers of his happiness, as far as can be 
done by the imperfect medium of type, ink, and paper—a kind in¬ 
tention, for which he desenes great credit; but we think that such 
papers as these are hardly suited to the pages of tins Annual,— 
about the last place m which we should think of looking for light 
reading. 

The space to be devoted to these and similar articles might also be 
occupied m a manner which would add greatly to the value of the liook, 
ami prove highly acceptable to the generality of British entomologists, 
who are by no means notorious for an extensive acquaintance with 
foreign Entomological literature Thus, a lew pages might be de¬ 
voted to notices of new obsei\ations, published m foreign countries, 
upon the habits and transformations of M] weirs of insects which also 
inhabit Britain, and a list of those foreign works published during 
the year winch contain desenptions of insects which aie, or may 
possibly be, found in these islands, would he a great assistance to 
many of our entomologists. If space still remained unoccupied, 
there is another branch of the science which has not yet been thought 
of—-the anatomy and physiology of insects. Short abstracts of 
important papers on these subjects would not be out of place, and 
would not only be useful to the few who devote themselves to such 
pursuits m tins country, but might have the effect of adding greatly 
to their numbers. 

With these suggestions we take leave of the “ Entomologist’s 
Annual for 1855,” wishing it every success, and trusting that each 
succeeding volume may show such an improvement upon its prede¬ 
cessors, that, m the course of a year or two, their resemblance to 
their present “ laTval ” icprescntativc may scarcely he greater than 
is exhibited by the Editor’s favourite insects m their first and last 
states. 


A Catalogue of British Fossils, comprising the Genera and Species 
hitherto described; with references to their Geological Distribu¬ 
tion and the Localities in which they have been found. By John 
Morris, F.G.S. He eon d Edition, considerably enlarged, 8vo. 
London, 1854. Printed and published for the Author (Ken¬ 
sington). 

Since the time when it was discovered that particular fossil# are 
characteristic of certain deposits, and that thereby, as a general rule, 
fossihferou# strata of districts even remote from each other may be 
identified as contemporaneous deposits and members of one strati- 
grapbical senes, the science of geology has attained an established 
position, and has proved not only of interest to the philosopher, hut 
of valtie to the practical man. Geologists therefore nave necessarily 
given increased attention to the study of petrifactions or fossilized 
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organic remains; and the science of Palaeontology has rapidly ad¬ 
vanced, keeping pace with the researches of zoologists and botanists 
devoted to the study of existing nature. 

Mr. Morris’s ‘Catalogue* affords us the results of the numerous 
examinations of the fossils of the British Islands, both by native and 
foreign palaeontologists. These researches, scattered through nume¬ 
rous works—periodical, monographic, and miscellaneous—were of 
limited value until brought within the reach of geologists m such a 
compendious form as the work now before us. 

However well acquainted one may be with the bibliography and 
natural history of one or more groups of fossil creatures, whether 
bivalves, cephalopoda, fishes, or any other,—and however readily he 
may exchange his knowledge with lus fellow-workers in palaeontology 
and give assistance to the practical geologist, yet, from the loss of 
time in hunting up references and figures of fossils,—the uncertainty 
of memory,—the misla^mg of note-books, and a hundred other mi- 
sons, we well know that geological work cannot satisfactorily proceed 
without our having at lmml a trustworthy hook of reference to all 
deseiibed and figured species of organic remains. 

Some ten years ago Mr. Morris produced such a work, thereby 
supplying the want then felt, and which the pailiul lists of fossils 
already compiled could not meet Since I8 Id geologists have ex¬ 
tended their researches, both over new localities, and m parts of the 
organic kingdom previously but little studied , and an enormous in¬ 
crease of palaeontological observations has been the result That 
these observations should prove of their full value, it was high time 
that they should be reduced to order and hi ought to the test of strict 
comparison. With renewed energy and increased knowledge the 
author has again applied himself to tta crowd of names and synony ms, 
and has now marshalled m alphabetical array, m their several classes, 
families, orders, and genera, upwards of 8.H00 species of British fossils. 

In carrying out this arrangement the author submitted some 
sections of' his work to those of his scientific friends who had respec¬ 
tively paid attention to the several groups of fossils , and the assist¬ 
ance rendered him in these departments the author freely acknow¬ 
ledges m the Preface, whore he nssigus to each Ins due, mid carefully 
notices the public and private collections from winch he has gathered 
information and received assistance. 

Many of the palicoutographical notes and memoirs recently pub¬ 
lished, especially in the case of monographs, have done much to the 
correction of the nomenclature of the subject. Of these Mr. Morris 
has fully availed himself. 

The following Table exhibits the numerical proportions of the 
several paleontological groups for Great Britaiu and Ireland (and 
approximately for Europe and elsewhere),—together with the differ¬ 
ence of numbers of the organic remains enumerated m the previous 
edition compared with those now catalogued. 
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We will now offer some remarks on the separate groups above 
tabulated; reminding our readers that not merely do the differential 
numbers indicate the addition of a large mass of published material 
to the lists (viz. 3388 species), but that, besides the absolute nu¬ 
merical increase of species, an important change has often taken 
place in the presumed generic and specific relations of previously re¬ 
corded fossils, tasking the critical acumen of the Author and demand¬ 
ing much labour. Tins result cannot be readily seen by the figures, 
but practical palaeontologists will quickly discover it, and it may be 
seen in even a cursory comparison of this with the former edition. 

The increased number of recorded fossil Plants is chiefly den ved from 
the Jurassic and Tertiary beds. To those from the latter should also 
be added the twenty-two forms of fossil leaves, &e. from the Lower 
Eocene clay of Heading, figured by Mr Prestwicb, and the other 
tertiary plant-remains described by the same geologist, and, with the 
former, noticed m the “ Addenda*’ of the ‘Catalogue,’ p. 303, 
where from 300 to 100 species of fruits from the London Clay in 
Mr. Bowerbauk’s collection arc also leferred to as being still mule- 
scribed. The Diatomaceu* are m this edition grouped with the 
plants (at p. 25), in accordance with the corrected notions of natu¬ 
ralists with regard to the affinities of theft* organisms. Doubtless 
this short list of the siliceous infusoria may he increased by judicious 
microscopical research, but we cannot too strongly urge upon (hose 
who may take m bond the exammatiou of any deposit with the view 
of searching for these remains and cnlniging the bounds of “ Micro¬ 
geology,” that the utmost care should he taken that the examination 
is made with hands and instruments innocent of errant infusoria, and 
m fact in apartments into which stray Diatomacoic do not come. 
Itich fields foi palerobotamcal research are still open m the London 
Olay, and in the tertiaiy plant-beds of New haven, Alum Bay, Bourne¬ 
mouth, Poole, and Corf'e; and, not to speak of the Juiassic coal- 
deposits, we must remind geologists that the Carboniferous flora of 
Great Britain has not nearly received the labour it deceives of our 
geologists mid palambotumsta, and that it requires much attention 
before it can be fairly compared with the “ palaeozoic” floras of the 
Continent and other regions. We may here observe that Dr. Hooker’s 
notice of the Tngonocarpon , read before the lioyal Society, refers 
this fruit to the (’omferae; a correction to this effect may be made at 
p. 24 of the ‘Catalogue/ 

A large proportion of the increase of the Amornliozoaisdueto the 
addition of the thirty-six species (belonging to tour genera) of the 
Yentriculidse, so elaborately worked out by Mr. Toulmin Smith. 
The position here assigned to this group docs not accord with that 
advocated by their investigator. As their assumed nolyzoau character 
has not been generally accepted, nor their exact relations recognized, 
probably they owe their present location solely to the hospitality 
of the Amorphozoa, and may be they rest contented, on the principle 
that a “ home is home however homely.” 

From the large access of species and the numerous indications of 
undetermined or unpublished forms in the list of the Foraminifera, it 
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appears that much may be expected of future investigators of these 
curious microscopic forms. The not unfrequent occurrence of lengthy 
lists of synonyms, especially at pages 33, 37, 39, and 41, may be re¬ 
ferred to as an indication not only of the interest taken in this group 
by the author and his friends (Messrs. S. V. Wood, T. II. Jones, and 
W. Harris) to whom he refers in the Preface, but also by numerous 
naturalists of ancient and modem times. Some of the genera appear 
to be common to several formations, e g. Taxtularia > coming down 
from the Carboniferous Limestone and Permian to the Tertiary and 
Recent Epochs (and we may add that this genus occurs also m the 
Upper Silurian), but others are limited m their vertical range, and 
furnish more reliable characteristic species for the geologist. Among 
these latter the Nummuhte is pre-eminent; although the important 
exceptions of a few peculiar ancient Nummuhtoid forms,—from the 
Upper Jurassic of thp Hep. de la Meuse (Buvigmcr), the Lias of 
Fretlierne, Gloucestershire * (Jones), and the Carboniferous Lime¬ 
stone of Mmfschlous, Russia (Rouilher), as well as another, similar 
perhaps to the last, from the Upper Silurian of Shropshire,—must 
not he lost sight of by the palaeontologist. The specific forms of 
the Nummulite, though very closely allied and subject to individual 
vagary and local variations, are highly characteristic, and play an 
important part on the tertiary stage. A masterly sketch of the 
zoological and geological relations of this interesting genus, com¬ 
prising a review of M. D'Arch lac's monograph, occupies several 
pages of the Presidential Address delivered to the Geological Society 
of London, February 17, 1854, by the late and most sincerely 
lamented Prof. E. Forbes* 

In the former edition both the Bryozoa and the Anthozoa were 
included under Zoophyta. The former (so often confounded by 
amateurs and others with Corals, and not unfVequently also erro¬ 
neously termed Corallines), being now regarded as tnolluscan in 
their relations, are separately grouped. The Zoophytes, as they now 
stand (Anthozoa or Corals), exhibit a very extensive augmentation 
of species, resulting from the labours of Messrs. Lonsdale and M‘Coy, 
and their French coUaborateurs, MM. M.-Edwards and J. Ilaime. 

In noticing the present advanced state of our knowledge of the 
fossil Echinodermata, as exhibited in the ‘ Catalogue,' we have again 
to refer to one whose loss the scientific world deplores and whose 
early departure bereaves so many sorrowing friends. Prof. E. Forbes 
and Messrs* Austin, M'Coy, and Wright nave worked well in this 
department; the addition of the Cystidese and the very complete and 
well-determined list of the other forms render this portion of the 
* Catalogue' of the greatest value. Not only for a large proportion 
of the material of this list, but for its arrangement and revision, we 
are indebted to the lamented chief of British palaeontologists. The 
chief additions to the Annelida are palaeozoic species; and several 
neozoic species are brought into position under Verrmculana . 

The Oirripedia, both fossil ami recent, have of late, as naturalists 

* Annals and Mag. Nat. Hist. 2nd Ser. \ol. xu. p. 27# 
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■wall know, been critically examined by Mr. C. Darwin. The list, as 
it now appears, doubled iu number and highly valuable for its accu¬ 
racy ana completeness, has been founded on Mr. Darwin's Mono¬ 
graphs, and has beeu subject to his revision. 

The large number of species accruing from recent researches among 
the fossil Crustaceans is an important element in this catalogue, and 
indicates the industry of the observers. The extensive corrections, 
also, of the generic affinities imply a great amount of labour aud a 
decided advance m our palaeontological knowledge of this interesting 
subclass of the Inver ten rata. The Malacostraca, or higher forms, 
are but few in proportion to the Entomostraca. They afford only 
46 species, iu 26 genera, and are chiefly jurassic, cretaceous, and 
eocene. Their present arrangement and nomenclature are mainly 
due to Prof M‘Coy. Of the Entomostraca there are three groups 
which are worthy of notice. Firstly , the Triiobitcs so characteristic 
of the Lower Palaeozoic rocks. They are very numerous and present 
139 species, iu 33 genera. The revision of tins group has occupied 
the attention of several foreign and British paleontologist*, we may 
allude to Barr ancle *, M‘Coy, aud Ballet In the induce of the 
‘Catalogue 1 Mr. Salter's thorough revision of the list of the Bntish spe¬ 
cies is specially acknowledged. The second group referred to consists 
of 32 species of Phyliopous and Pajcdopods, in 10 geneia, winch are 
chiefly palaeozoic, and known by Saltern's and M‘Coy’s descriptions 
Some of the Lunnadiadoo, however, from recent unpublished obset- 
vatmns, appear to range from the Devonian to the present epoch. 
Thirdly, the microscopic Ostracoda ; of these, 81 species, m 9 genera 
mid Mibgenera, have been airanged in the catalogue by Rupert Jones. 
At present the majority appears to belong to the Carboniferous, Per- 
xmau, Cretaceous and Teitiary formations. Those of the flrst are 
chiefly Pi of. MT/oy’s species j the next two groups have beeu mono¬ 
graphed by 7 Mr. It. Jones ; and the tertiary British forms await a 
similar treatment. In the menu time geologists have AI. Bosquet's 
beautiful treatise on the tertiary Entoinobtrnea of France and Belgium 
to refer to. The Jurassic strata will probably yield their share in 
due time. Extensive utulescribed collections exist. Altogether, this 
extensive member of the Entomostracous group promises to afford 
useful characteristics for the geologist. 

The fragmentary and obscure conditions under which Insect- 
remains are usually found have rendered it difficult for Mr. West- 
wood, Mr. tirodie, and their fellow-labourers to specify the exact 
relations of the many specimens from the Lias, Great Oolite, Pur- 
beck, and other formations. The numbers given in the above Tabic 
arc only approximate; the specimens themselves arc exceedingly 
numerous. In the “ Addenda,” the discovery of Insect-remains in 
the Wealden by the Messrs. Bmfield is noticed, as well as the re¬ 
searches of Mr. Brodie aud Mr. Westwood in the Purbeck Insects of 
Dorset. Mr. Westwood’s memoir has since appeared, with numerous 
illustrations. 


* See Annals and Mag. Nat, Hist. 2nd Str. vol. xii. p. 130. 
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In the Mollusca* as a whole, we have the enormous increase of 
1889 Species, in 119 genera. The annexation of the Bryozoa, and 
the enlarged lists of the Palliobranchiates, Lamellibranchiates, Gas- 
teropods, and Cephalopoda* make up the moss of the added material. 
It is impossible to analyse this here. To enumerate the authors of 
tins increase in the bulk and improvement at the arrangement of 
these species, we must catalogue the palaeontologists themselves who 
have worked together during the last ten years,—and amongst them 
Mr. Morris himself, as an eminent historian of the fossil molluscs 
and of the conditions under which they lived. And, alas ! too, we 
should have to recall the names of some, dearly lamented, who have 
been taken from amongst us before their hands were weary of ham¬ 
mer qjr of pen. 

We refer then to the Preface and to the Book itself for indications 
of the work done in this wide department by the collectors, the 
authors, and the compiler of the ‘ Catalogue ;* and we will offer but 
one or two special remarks. 

Amongst the most important points connected with the emended 
catalogue of the Molluscs, we must notice that in the family of the 
Palliobranchiates several good distinctive groupings have been use¬ 
fully introduced. Tims the large group formerly comprised under 
Terehratula has now been subdivided into Terebratula and Ithyn- 
ehonella , so well characterized not only by the peculiar position of 
the foramen and by the external aspect, but also by the marked dif¬ 
ference of the internal calcareous appendages. As minor divisions 
of the original group, we find Aryiope , Terebratuhna y Terebrate/la, 
and others carefully distinguished. The genus Siphonotetra , pre¬ 
vious!) recognized only its a Russian form, is an interesting addition 
by the Author himself to the British list. W r hy the bad word 
u Brachiopod ” should he retained when every body is willing to 
allow its mappropnateness for a creature that has not in any sense 
either arms or feet y we cannot tell, unless it be on account of the 
determined adhesion of some modern naturalists to the habit of 
naming things on the lucue a non lucendo principle. This would 
have been a proper opportunity for throwing overboard an incorrect 
word, the place of which is already well supplied. 

The ltadiolites may now follow Dtceras into the Dimyaria, and 
take their place near the Chamidee, in accordance with Mr. S, P, 
Woodward's elaborate exposition of the alliances of the Rudista 
lately read before the Geological Society ; this view is also explained 
in his valuable and concise ‘ Treatise on Shells’ lately published, 

Amongst the mollusca there are several genera that are very rich 
ui the number of their species. In these instances the species are 
grouped either in the great geologic or the smaller stmtigraphioal 
series, as most convenient for the student. Thus Avicula, Nucula, 
and Natica have their palaeozoic, secondary, and tertiary groups; 
and Rhynchonella and Terebratula are sorted into palaeozoic, oolitic, 
cretaceous* and tertiary. 

Lastly* we have occasion to remark that the locality of “ Brackle- 
shnm,” so important as indicative of a peculiar formation, is occa- 
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aionally omitted in connection with the middle eocene species in the 
4 Catalogue.* This may be corrected by reference to * Dixon’s fossils 
of Sussex and Hants,’ The lists of London Clay and Bracklesham 
fossils just published in the 4 Quart. Geol. Journal,’ by Mr Piesf- 
wich, may be here mentioned as valuable adjuncts to this portion of 
the ‘ Catalogue.’ 

For the augmented and revised list of the Fishes the author 
acknowledges his obligation to Sir P Egerton, who, with Professoi 
Agassiz, has so eminently advanced our knowledge of pahehthyology. 

The additions to the Reptiles have been compiled chiefly from the 
publications of Prof. Owen and the late Dr Mantell The newest 
additions are the Nuthetes and Macellodn discovered earlv this year 
in the Purheck rocks near Swanage. In the present edition we find 
a page devoted to Iehnites, or the footsteps and tracks ot Reptiles, 
including the Chet rot hrnutn, the interesting series from Corncockle 
Muir, and perhaps nearly ever) instance published in English works 
The footmarks in the Wealdcn, as yet of doubtful origin, have since 
been made the subject of a memoir by Mr. Heckles. 

The short list of fossil Birds increases but slowly from year to year. 
To the present list, however, there is still a brace or so from the 
Oaves to be added, besides an interesting robe from the Lower Eocene 
beds near Woolwich, noticed by Mr Prestwich m the ‘Geol Journal’ 
of May J85L Since the Catalogue was published Mr. Bowcibauk 
has described another bird’s bone from the London Clay of Slieppcy 

The augmented Catalogue of Mammalia speaks everywhere of 
Prof. Owen’s labours. The Spalacothmum tricuspidenx (misprinted 
in the ‘Catalogue’) is the latest arrival. Its affinities and geo¬ 
logical value are dwelt upon fully m Prof Owen’s memoir m the 
‘Geol. Soc. Journal.’ Mr. Charlesworth’s new mammal (Stereo- 
gnathus) from the Stone she Id Oolite is a good beginning for the 
Supplement, which we hope will soon have to be made for this 
valuable ‘ Catalogue.’ 

The list of organic remains tncertre sedts, though relieved of a tew 
now better understood forms, is still the receptacle for a variety of 
dubiums and problematieums from various geological sources. The 
Parka decipiens, of Fleming, may Ik* added to this list with pro¬ 
priety, to take its chance with the others of being elucidated by < be 
perseverance, the acumen, and the good fortune of palaeontologists. 
With this list of puzzling odds and ends, — and very few they are m 
comparison with the 8359 species enumerated in the ‘ Catalogue/— 
we close our remarks on the results afforded by the foregoing Table. 

Of the natural groups into which the materials of the ‘Catalogue 1 
are thrown, nearly all have a more or less elaborate tabic of families, 
and sometimes of genera, prefixed. These appear to have been con¬ 
structed with special reference to paleobotany and palseozoology , 
and they will prove of great service m keeping the remembrance of 
the natural orders and affinities distinct in the mind of the student 
and the amateur. Such comprehensive tables for the Plants, Crus¬ 
taceans, and the Fishes in particular, could not be found elsewhere. 

The chief object of the author of the valuable compilation under 
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notice hag been to supply references to the best figures that have 
been published of the fossils of the British laics, including, if pos¬ 
sible, the curliest illustrations; ho that all the “ types ’* may readily 
be found* Occasionally more latitude has been allowed, and the re¬ 
ferences to the figures and descriptions indicate everything that has 
been published on the respective species. In all eases, monographs 
that embrace the bibliographical history of the several forms arc 
carefully adverted to. 

lienee this work is eminently useful to the geologist and paleonto¬ 
logist , for it assists them in the strict determination of the species 
peculiar to each formation , and they are hereby enabled without loss 
of time to prove the full value of their observations and collections, 
to draw up lists of the fossils of their respective neighbourhoods, 
compare the fossil products of various localities, ami advance the 
knowledge of both practical and theoretical geology m the British 
Isles. 

And not only in our own country, but in Europe, America, India, 
Australia,—wherever geology is studied, this work will he found of 
essential service. For although all the references to foreign works 
are not given (English publications having generally the preference), 
and though the foreign localities of species not peculiar to the Bri¬ 
tish Isles are not always mentioned,—yet, in common with geologists 
at home, our foreign brethren in the science will find Mr Morris's 
unpretending work a rich mine of palaeontological knowledge, ever 
ready to yield information to the student in his researches in biblio¬ 
graphy, or m his examination into natural-history affinities. 

That foreign naturalists fully appreciated the value of the * Cata¬ 
logue* in its first edition, the ‘‘ European reputation ’* which the 
author earned by its production is sufficient evidence ; and the gene¬ 
ral ‘Index* by Broun and his colleagues, and gome of the valuable 
Catalogues by D’Orbigny, Giebel, (lemitx, and others, whether 
general or local in their characters, have avowedly had “Morris's 
Catalogue ** for their example. 

The general catalogues above referred to are highly valuable, and 
are indeed often indispensable to the student,—for they afford sy¬ 
nopses of all the known fossil forms of animal and vegetable life, and 
of their distribution in the geologic series (as far as the accounts of 
the very numerous observers can be reduced to an orderly arrange¬ 
ment) ; and moreover the German authors have laboured to supply 
every bibliographic reference, of whatever value, for each species; yet 
the great desideratum of strict specific determination, combined with 
an exact indication of stratigraphical and geographical locality, is 
only supplied in such a work as that before us. 

Prof. J. Phillips has well observed that “ the most important re¬ 
sults to geology% arising from the contemplation of organic remains, 
are founded on a minute scrutiny of their specific characters, and a 
careful register of their localities in the strata. It is not enough for 
the rigid accuracy of modem inquiry, to gay that a given roc£ con¬ 
tains corals, shells, and bones of fishes ; but we must know the par¬ 
ticular species, and determine all the circumstances of their occur- 
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rence. The more exact and extended our researches on this subject 
become, the more clear will be our statements ori the succession of 
created beings, the more certain our applications of zoological prin¬ 
ciples to determine the relative antiquity of rocks, and the more 
satisfactory' our views of the formation of the strata.** 

In recommending this new and enlarged edition of Mr. Morris’s 
4 Catalogue ’ to the careful study of the geologist and the natural- 
history student, we must express our hope that the Author will edit 
at frequent intervals, supplemental notice's of the new species as they 
accumulate, as well os a set of synoptical lists and tables compiled 
from the present work, exhibiting at a glance the stratigrapmeal 
distribution of the families, genera, and species of fossils found in 
Croat Britain and Ireland. This, though seemingly hut a clerkly 
task, will require the careful supervision of a master. 


Popular Conchology. By Agnes Catlow. Second Edition. 

London: Longmans, 1M54. 12ino. 

In this little hook, of which a second edition is now before us, Miss 
Callow has brought together, in a popular form, the characters of 
the genera of Mollusea ; and although the w ork is, of course, almost 
entirely a compilation, the fair author appears to bate exercised con¬ 
siderable judgment in the selection of materials, and her book, we 
should think, will prove exceedingly useful to the younger students 
of this branch of zoology. 

The system adopted m the present edition is derived from that 
given by Philippi in Ins 1 llandbuch,* founded upon the structure 
of the molluscous animals. In the first edition, Lamarck’s shell 
system was followed. The generic characters are generally copied 
from the works of other authors , and, m most cases, the number of 
species included in each genus is given from the most recent authorities 
Most of the genera are illustrated with very good woodcuts of the 
shells, which will greatly facilitate the work of the young conchologist 
in the arrangement of Ins collection. 

There arc some things, especially in the introductory chapter on 
the structure of the Mollusca in general, which might have been 
improved with very little additional trouble, but winch would have 
rendered the book far more satisfactory. As an instance, we may 
refer to the very curious account given by our author of the mode 
of formation of shell. She tells us that from the mantle “ a liquid 
exudes, which, on exposure to air or water, hardens into shell,”—an 
explanation of the phenomenon which we fear will hardly prove 
satisfactory to an inquiring mind. On the whole, however, Miss 
Catlow has produced a book which will no doubt be highly accep¬ 
table to a very large class of readers. 
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PROCEEDINGS OF LEARNED SOCIETIES, 

ZOOLOGICAL SOCIETY* 

December 14, 1852.—Dr. Gray, F.R.S., V.P., in the Chair 

On thf Paintko Pics of thk Camaroons (Potamochcrrus 
PKN1C ILLATVS). 

B\ John Emuna Gray, Ph.I) , F.R.S., V.P.Z.S. etc. 

This Pig was imported into Liverpool, where it unnamed some time, 
being regarded ns the common Cape u Bosch Vark.” It wits nt length 
purchased by the Society, and is one of the most interesting additions 
made during the course of the present year to the very numerous 
series of animals now m the Gardens 

It differs in colour and proportions from five Cape “ Bosch Varlv/* 
but like it belongs to a very distinct group of Pigs from those found 
in Europe and Asm, and from the Bahyrussa of the Malay Islands 

In the ‘Annals and Magazine of Natural History' for October 
18J2, I gave a short account of this animal, and formed a genus for 
this group of African Pigs, to which I gave the name of Choi ropot li¬ 
mit*, describing the present species by the name of C, pirtu^ and it 
is figured under this name in the * Illustrated London News/ Since 
these notices were published, I have found that it will be necessary 
to change both these names; the first because there is a genus of 
fossil animals described by Cuvier, which has been called Cheiropo- 
tamus I the refute propose to reverse the words and call the genus 
Potnmochomis Tin* specific name is changed because the pig appears 
to have been described m 1848 from a specimen m the Museum of 
the town of Basle in Switzerland, in a woi k which has not yet reached 
this country, but a short abstract of the description lias been copied 
into a French Journal. 

The group of Pigs (Siis, Cuvier) may be divided into three very 
well-marked genera, distinguished by their external appearance, pecu¬ 
liarities in the skull, and by their geographical distribution, thus:— 

Genus 1. Sur. 

The ears rounded; tail slender ; face conical, simple, or with a 
small wart on each cheek ; the hinder upper part of the intermaxillary 
bones simple; the upper canines coming out on the lower edge of 
the maxilla and then recurved. Found wild in Europe and Asia, but 
domesticated in all parts of the world. 

This genus contains several species, and almost the whole of them 
are found wild in the forest, whilst some of their descendants arc 
generally to be met with in a domesticated or semi-domesticated state. 
This is the case with the Pigs found m the islands of the Indian Archi¬ 
pelago, which have been regarded as distinct species. 

I may state that it is exceedingly difficult to aistinguisli the species 
of this genus, especially from the examination and comparison of the 
skull. I have examined with care ten skulls of what I believe to be 
the European Wild Boar and its offspring, grown in this country, at 
the Cape of Good Hope, and at the Gambia, and twelve skulls of the 
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Wild Boar from Continental India, and though they offer considerable 
variation, I cannot discover any constant easily-described character 
by which I can distinguish the European and the Indian kinds from 
each other, and this is the case with many other genera allied to the 
Pigs. We have m the Zoological Gardens the Wild Boar of Europe 
and a Wild Boar and Sow from Madras living side by side, and they 
have all the appearance of being most distinct species, which may be 
thus characterized :— 

Sus APETl. 

Covered with crowded bristles, forming a crest on the withers; 
black speckled, with grey tips to the bristles , the legs hairy, black , 
hoofs black. 

Hnb. Europe, Germany. 

Suts Inpicus. 

Covered with scattered, more rigid bristles, more abundant on the 
front part of the body , pale grey, blackish on the outside of the 
shoulders ; legs slender, cohered with a few bristles ; hoofs white. 

Female (perhaps liaif-bred).—Body rather more hairy, the outer 
front hoof of each hind foot black. 

Sut Indirm , Gray, Cat. Main. B.M. 

Hah. India, Madras. 

The skulls of the Wild Hog'? fioin Madras and the Himalaya in 
the British Museum all appear larger, and have the hinder part of 
the forehead not so high and dilated as m the common Domestic 
Boar, much resembling the skull of the sows of that species. They 
can scarcely be all from female animals of the Indian kind. 

I may observe that the nasal bones of this genus appear to elongate 
and occupy a greater part of the length of the face m the adult than 
in the young auimal. In the young they seldom extend beyond a line 
even with the large foramen on the side of the face, but in the adult 
they are generally produced much behind it. 

Genus 2. Babyrvssa. 

The ears rounded , tail and limbs slender ; face conical, simple ; 
the hinder upper part of the intermaxillary bone smooth ; the upper 
canines (m both sexes) coming out from the side of the jaw and bent 
upwards from the base, and then arched backwards, sometimes even 
spirally recurved. Hah . The Indian islands. 

1. Babykusba alfuru®. 

Genus 3. Potamochcrrv®. 

The ears elongate* suddenly tapering and ending in a pencil of hairs, 
face elongate, with a long protuberance on each side halfway between 
the nose and the eye; the tail thick, high up the rump; the upper 
part of the intermaxillary bone swollen, rugose; the upper canines 
arising from a prominent bony case on the side of the laws, coining 
out on the lower edge of the jaw and then recurved. Ilab . Africa. 

Kairopotunws* Gray, Cat, Mam. B.M. xxvii. 

Ann, Mag. N> Hist. Ser. 2. Vol.xv. 


5 
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Choiropotamm , Gray, Arm. & Mag. N. H. 1852 (not Cheiropata- 
mue, Cuvier, Oss Foss.). 

1. Potamochcrrits African us 

Black , cheeks whitish, with a large central black spot. 

African Wild Boar , Darnel, African Scenery, t, 22 S . 

Sue afncanu #, Sehreb. Saiigth. t. .'127, head. 

Sue larvatve , F. Cuuer, Mem. Mas vin. d l7. t. 22. Blainv. Os- 
teog. x\ii. t. 5/. t. 8/. 

Ckmropntamufi afneanus , Gray, Inst Mam. B.M. 185. 

Chotropotamus larvatue, Gray, Ann & Mag. N. II. 1852. 

Sue Aairopotauiue, Don Moal. Diet, Cla.v*. II N. Atlas, t. 7 ? . 

All the specimens winch have come under my notice are coloured 
as abo\t* described, lint Dr. Andrew Smith (Zool. South Africa) 
obsciw^, scarcely any two specimens are of the same colour, some 
are brownish black, \ariegatcd with white, and others almost entirely 
Uniterm light mldish blown. 

2. PtlTAMOCHOCRUS PENICILLATUS 

Bright red bay, face, forehead, ears and a large spot on the front 
of the legs black , edge of the ears, whiskers, streaks over and under 
the eye, and a continued suWrested streak along the middle of the 
back white, hair of the hack short (black at the base), of the sides 
and whiskers elongate , tail \orv long, thick. 

Sue penicillatus, Sehmz, Monog. Saugth. 1848, fide Hev. Zool. 
1848, 152.* 

Choiropotamne pictus. Gray, Ann. & Mag. N. IT. 1852. 

Painted Pig of the Camaroons, Illustrated News, 1852. 

Hah. \V. Africa. Iliver Camaroon, “Gold Coast, Mus. Basle,” 
fide Schins. 

A fine male of this Bpeeics has been living in the Gardens of the 
Zoological Society since September 1852. 

On the Horns of the Sang a, or Galea Oxen, of Gkbba. 

By J. E. Gray, Ph.D., F.R.S., V.P.Z.S. 

Dr. Gray brought before the Society a pair of horns of these 
oxen, which the British Museum had lately purchased at the sale of 
the property of the late Earl of Mountnorris, at Arloy Hall. 

They are the pair mentioned by Mr. Salt m his * Voyage to Abys¬ 
sinia,’ at p. 258, 4to edit. 1811, where he observes: 

“There (Gibba) for the first time I was gratified by the sight of 
the Galla Oxen, or Sanya , celebrated throughout Abyssinia for the 
remarkable size of their boms. Three of these animals were grazing 
among the other cattle in perfect health, which circumstance, to¬ 
gether with the testimony of the natives, 4 that the size of the horn 
is in no instance occasioned by disease,* completely refhtes the fan¬ 
ciful theory given by Mr, Bruce respecting this creature. 

* I have seen the specimen in the Basle Museum, and it U certainly the spa. 
cies here described, only differing a little in the depth of the colouring.— J. E. C. 
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** The Has having subsequently made mo a present of three of 
these animals alive, I found them not only in excellent health, but 
so exceedingly wild, that I was obliged to nave them shot. 

u The bonis of one of these are now deposited m the Museum of 
the College of Surgeons, and a still larger pair are placed in the 
Collection of Lord Valentia , at Arley Hall. The length of the 
largest horn of this description which I met with was nearly four 
feet, and its circumference at the base twenty-five inches. 

“ I shall only further observe that its colour appears to vary as 
much as in the other species of its genus; and that the peculiarity m 
the size of the horns was not confined to the male, the female being 
very amply provided with this ornamental appendage on her fore¬ 
head, pp. 258, 25!). See also Bruce’s ‘Voyage,’ App. 1. Letters 
9 & 10/’ 

J>r. Gray observes that the boms are shorter, and more curved 
and lyrated than the figure engraved in t, 19, at p. 259 of Salt's 
* Travels in Abyssinia,’ which also appears to make them bear a larger 
proportion to the size of the animal than the specimen suggests , and 
they are quite as remaikable for their erect position on the forehead 
as for their size. 

They and the core which supports them are very light, compared 
to their size, and not half the weight of the smaller wide-spreading 
horns of the long-homed ('ape Waggon Oxen. The horns are thin, 
pale coloured, and of a loose texture, being worn and fibrous on the 
surface in several parts. 

In the lightness and very cellular structure of the core, the thin¬ 
ness of the horny coat, and the large size, they agree with the pair 
of horns in the British Museum brought from (Central Africa by Cap¬ 
tain Clapperton, R.N., and Major Denham, R.E., which are figured 
m Griffiths’ ‘Animal Kingdom/ vol. iv. t. 201. f. \; but these horns 
are shorter and much larger in diameter, and are spread out on the 
aides of the head like those of the Common Domestic Oven, and they 
are very much lighter for their size than those of the Galla Oxen or 
Sanya. 

Sir Richard Vivian has kindly informed me that he has seen a breed 
of cattle in Italy, with the horns rather erect, somewhat resembling 
those of the Sanya in position. 

Description of a New Genus and some New Species of 
Tortoises. By John Edward Gray, Ph.D., F.R.S., 
V.F.Z.S. etc. 

Fam. 1. Emydidje. 

1. Manouria, n. g. 

Animal unknown, Shell rather depressed ; caudal plates double, 
separate; sternum solid, broad, produced and slightly nicked in 
front, notched behind, with ouly five pairs of broad shields; pectoral 
shields short, subtriangular, only occupying the angle between the 
outer edge of the humeral and abdominal shields; axillary shields 
small, inguinal larger; the areola of the discal shields central. 

5* 
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The depressed form and divided caudal plates induce me to place 
this genus in Emydtdte. In external appearance it much resembles 
the North American Land Tortoise, Teatudo gopher, but it is at once 
known from that species, and all the other genera of Tertudmida, 
Emydid& and Chelydidre, by the peculiar form of the pectoral shields, 
which at first sight might be mistaken for a very large-sized inguinal 
shield, if that plate were not also present. 

In this respect it somewhat resembles the genus Kinostemon , but 
there the shield is only narrower at the inner end, and rather nearer 
to the centre of the sternum. 

Various genera of Tesfitdiuid# have the pectoral plate much 
smaller than tlie others ; and perhaps the small size of the pectoral 
shield in tins genus shows its affinity among the Emydida to that 
family. 

If it were not for the irregular division of the caudal plates, and the 
form of the pectoral plate, it might be regarded as nearly allied to 
the very variable Teat ado Indie a. 

1. Manotiria fusca. 

Pale brown, nearly uniform , discal shields concentrically grooved, 
w'ith a central areola, the anterior and posterior lateral margins acute, 
slightly ftuiunted and rather bent up; the humeral and abdominal 
plates longer than broad, the abdominal very large; the gular pro¬ 
duced, narrowed in front. 

Hab. Singapore. 

Unfortunately we only possess a single very imperfect specimen of 
his very interesting Tortoise, wanting several of the discal shields 

2. Em¥ 8 LATItEPS. 

Shell pale olive, yellowish beneath ; sides rounded, hinder lateral 
margin rather expanded and recurved, hinder end rather compressed 
above , shields tlnn, transparent, inferior plates with a narrow' black 
edge, head large, short, bi oad, covered with a smooth skin; neck 
with very narrow yellow lines. 

Hab . West Africa, River Gambia (M. Coal any ). 

This is the only Emys yet found in West Africa, and is easily 
known by its short broad head. 

Earn. 2. Ohelydid^e. 

3. Hydromedvsa subdepuessa. 

Shell oblong, depressed, dark brown, entire, rounded in front, 
rather angular behind; nuchal plate short, broader than the post- 
vertebral, post-vertebral square, as long as broad, with the front 
angles produced; sternum pale brown; gular plates short, unequal; 
head grey ; lips and beneath white j neck with small conical warts. 

Hab. Brazils. 

There is in the British Museum collection a single adult specimen 
of this species, which has some of the plates of the back and ster¬ 
num divided into a number of small roundish shields. 

The specimen was sent from Brazil to Mr. Brandt of Hamburg, 
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who transmitted it to the Museum. It may be only a variety of 
H.Jlavilabrfc, but the nuchal and post-vertebral shields are very 
differently shaped. 

4. IIydraspis Spixii, Gray, Cat. Rcpt. B. M. 30. 

Shell oblong, depressed; middle of the back flat; marginal shields 
very broad m front, narrow and bent up on the sides, broader and 
arched over (he hind legs , the post-vertebral shield large, as wide as 
long, third and fourth narrow, longer than broad; the fourth and 
fifth with an acute keel on the hinder edge; sternum rather broad; 
head very large, crown and temples coveied with small shields, ears 
prominent, neck smooth; lower pait of the outer edge of the hind 
leg with four larger plates, the last compressed and hugest. 

Hab. Brazils, Pam. 

There is an adult stuffed specimen, and a skeleton of nearly the 
same size, of this species m the British Museum collection. 

This species is very like //. yibba, but the back is more depressed, 
the margin much wider, the head nearly double the size, eompared 
with the hize of the body, and the scales on the head are small, more 
numerous and more equal in size, and those on the edge of the hinder 
legs are larger and more equal in size. 

Fam. 3. Trionyc in a 

Cyclanorms Fetkiirii. 

Shell broad, rounded before and behind; sternal callosities five. 

ILab . West Africa, River Gambia. 

This genus was proposed by I)r. Peters, on his return from Mo¬ 
zambique, for a soft Tortoise which he discovcied in that country, 
which lias flaps to the sides of the sternum, covering the legs like the 
Amydtr of Asm, but differs from these in having no bones on the mar¬ 
gin of the dorsal disk, which is soft and flexible as m the Trionyces 
with exposed legs. 

This species from the Gambia appears to be distinct from the one 
noticed by Di. Peters m Mozambique; I have therefore named it 
after that excellent naturalist, who has made such sacrifices for the 
extension of our knowledge of natural history, and of zoology in par¬ 
ticular. 

February 8, 1853.—John Gould, Esq., F.R S., in the Chair. 

Description* of some New Species of Entozoa from 
the Collection of the British Museum, 

By W. Baird, M.I)., F.L.S. 

Class Entozoa. Order Nkmatoidea. 

Family Ascarida. 

Genus Ascahis. 

1. Ascaris 8IM1LIS. 

Means similis , Baird, Cat. Entoz. Brit, Mus, 19. t. 1. f. J. 

Head small; mouth with three small valves slightly projecting be- 
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yond the margin. Anterior portion of body much narrower than 
posterior. Tail rounded, thick, obtuse. Females spirally twisted in 
many convolutions; of a dark olive colour. Males straight to within 
a short distance of tail, which is inflected; of a whitish colour. Skin 
of body minutely and finely striated across. Wmg extending along 
the whole length and becoming thicker and stronger at inferior ex¬ 
tremity. Length of male 2 inches, breadth l line. Length of female 
1 \ men, breadth 3 of a line. 

This species resembles the A. osculata from the Phoca mtulina, 
but differs m having the wing stronger and thicker at inferior extre¬ 
mity, m having the head and mouth smaller, and in the skin of the 
body being finely striated across 

Ilab. Stomach of a Seal from Antarctic Seas ; collected during the 
late Antarctic expedition, Brit. Mus. 

2. ASCARI8 UEVISSIMA. 

Ascaris l&vtsmna, Baird, Cat. Entoz. Brit. Mas. 25. 

Head small, m form of a narrow circular rim, valves of mouth 
large and distinct, of a triangular shape, divided at the tip into two 
lobes, each of which again is broadly emarginate. Between each of 
the valves, at their base, is a small smooth tubercle or prominence. 
Body round, very smooth, of a rather dark olive colour, marked with 
numerous very fine smooth longitudinal lines, and occasional very 
distinct red circular lines at irregular distances; tapenng at both ex¬ 
tremities, narrower at posterior extremity. On men side of the body 
is a smooth narrow band of a lighter colour, which runs the whole 
length, and has the appearance at first sight of a wing, but i8 not 
raised. Length 10 inches ; greatest breadth 4 lines. 

Ilab. -? India; from the Collection of General Hardwicke. 

Brit. Mus. 

3. Ascaris bifaria. 

Ascaris bifaria , Baird, Cat. Entoz. Bnt. Mus. 26. t. 1. f. 2. 

Head rather small, valves rounded, wrinkled transversely and 
slightly bifid at the upper margin. Body round, much narrower at 
anterior than posterior extremity. Anterior third of body surrounded 
with numerous \ery close-set, circular, raised striae. Remainder of 
body smooth, with the stme not raised and about one-fourth of a line 
apart from each other, till within about half an inch of inferior ex¬ 
tremity, which is large and obtuse, when it again becomes surrounded 
with numerous raised circular lines or strise which give it a wrinkled 
appearance. The tail terminates in a papilla, and the anus is lunar¬ 
shaped and situate at the base of the papilla about half a line from 
the extremity. The whole surface, in addition to the raised lines or 
strise, is covered with exceedingly fine and immensely numerous 
striae. A line runs down each side of the body throughout its whole 
length. Length 9 inches, breadth 5 lines. 

Ilab. -? From Korea. Collected by Capt. Sir E. Belcher, C.B. 

Brit. Mus. 
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Family Gordiidas. 

Genus Mkrmis. 

1. MjERMIS SPIRALIS. 

Mermis spiralis, Baird, Cat. Entoz. Brit. Mus. 35. t. 1. f 3. 

About 7 inches in length and £ mill, in breadth ; of a red colour, 
rigid arid twisted into many spiral convolutions. Anterior and poste¬ 
rior extremities obtuse. Body of equal size throughout and quite 
smooth. 

Ilah. Abdomen of a species of Grasshopper from Rio Janeiro. 
Brit. Mus. 

2. Mkrmis rigidus. 

Mentos riyidus, Baird, Cat. Entoz. Brit. Mus. 35. 

Body of a light amber colour, smooth and \eiy shining, narrow 
at upper extremity, very soon becoming thicker and terminating at 
inferior e\treimt> in an obtusely conical point. The animal is very 
rigid and stiff throughout its whole length. Length 10| inches, 
breadth about \ a line. 

Jlah. -? Coll, Brit. Mus 

Genus Gordius 

A. Body smooth 

1. Gordius platyura. 

Gordtus platyura, Baird, Cat. Entoz. Brit. Mus. 36. t. 1. f. 4. 

Body of a uniform dull white colour, quite smooth, with a depressed 
line on one side throughout its whole length, obscurely ringed at un¬ 
equal distances, narrower at anterior extremity and terminating in 
a broad flatfish tail, which is slightly bifid. Length of animal 32 
inches, breadth of middle portion of body about £ a hue ; tail 1 line 
broad. 

Hah. Jamaica? From the Collection of Sir Hans Sloane. Brit. 
Mus. 

B. Epidermis granulated. 

2. Gordius verrucosus. 

Gordias verrucosus, Baird, Cat. Entoz. Brit. Mus. 36. t. 1. f. 5. 

Body black, covered all over with innumerable small, raised warty 
papillffi, round and very stiff like a niece of wire. An impressed lino 
runs on each side through the whole length. Head small. Anterior 
extremity narrower than posterior Length 6 inches, breadth about 
i a line. 

Hah. S, Africa? (Male.) From the Collection of Dr. A. Smith. 
Brit Mus. 

3. Gordius violaokus. 

Gordtus triolaceus, Baird, Cat. Entoz. Brit. Mus. 36. 

Body of a dork brown colour, apparently smooth, but under a 
high magnifying power completely covered with small flattish-look- 
iug papules, and ringed transversely with very slightly raised circulai 
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Hues, about one-half or one-third of a millimetre Apart from each 
other j tapering slightly at upper extremity, and gradually becoming 
thicker at inferior. Along the whole length of the body, on each 
side, runs a pretty deep sulcus or groove, interrupting the circular 
lines. Length 11 inches 3 lines, breadth about ^ a line. 

Hah, Abdomen of Caralnts rwfocev# fiom Berwickshire. Brit. 
Mus. 


4. Gordujs vustulosus 

Gordius pustulosus, Baird, Cat Entoz. Brit. Muh. 37. 

Bod) of a light brown colour, not ringed across, completely corned 
with minute flattish-lookmg papillae, and numerous larger raised dots 
or small warty protuberances intermixed, tapering considerably at 
superior extremity, and becoming gradually thicker towards the 
tail, which is obtuse and marked aeioss with a deep indentation. 
Along the whole length of the body runs a deep groove on one side 
only. Length 8] inches, bieadth \ null. 

ilab. Abdomen of Maps obtusu, from the neighbouihood of Lon¬ 
don. Brit. Mus. 

When brought to the Museum it had just emeiged from the Maps, 
and was then 4 inches long and about the diameter of a horse-hair. 
It was placed in water and kept alive for a day or two, at the end of 
which tune it had grown to double its original size, in both length 
and diameter. 

5. Gordius spii/erura. 

Gordius spharura, Baird, Cat. Entoz. Brit. Mus. 112. 

Male : nearly black, quite smooth, flattened throughout its whole 
length, and nearly of equal size throughout. Length 1G inches, 
breadth \ a line. 

Female; of a dark brown, smooth, but rather deeply notched 
across, the notched lines occurring now on one side, now on another, 
but never going quite round the body, and at times presenting an 
appearance as if it were divided into numerous segments. The body 
is of nearly equal size throughout its length till it reaches the tail, 
which is somewhat swollen and club-shaped. Length 14 inches, 
breadth about £ line. 

Hah, Khasyan Tlills, India. Collected bj Dr. Joseph Hooker. 
Brit. Mus. 

6. Gordius farciatus. 

Body smooth, skin prettily shagreened with very fine lines cross¬ 
ing each other in opposite directions, of a light colour banded with 
broad patches of dark brown. Anterior extremity smaller than 
posterior, and roughened with raised circular ridges, which extend for 
about three lines, and as well as posterior extremity of a very dark 
colour, almost black. Length 11J inches, breadth about 1 milli¬ 
metre. 

Only one specimen $ . 

ilab, N. America. Brit. Mus. 
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Order Acanthothbca. 

Genus Pentastoma. 

1. Pentastoma mkgackphaltjm. 

Pentastoma meffacephalum, Baird, Cat. Entoz. Brit. Mus. 39. t.2 f. 1. 

Female: body yellowish white, somewhat depressed and termi¬ 
nating anteriorly m a large, thick, club-shaped head. The dorsal 
surface is depressed at the edges, rounded and very prominent in 
the centre and transversely ridged. The ventral surface is more 
flattened, ridged and wrinkled ; with the mouth in a hollow 7 depres¬ 
sion, surrounded by four strong, brown, simple hooks. The part 
of the body immediately beueatli the head is veiy strongly ridged 
transversely, each of the first six ridges being wavedly wrinkled. 
The length of the whole liody is about 11 lines. The head is 5 lines 
broad, and the middle portion of the body about 3$ lines, dimi¬ 
nishing in size towards the tail. The oviduct is Aery long, the por¬ 
tion outside the body being 2 inches in length. 

Male ? Longer than female, about 11 lines long; covered with a 
smooth skin which is slightly ridged acioss, ami lias at its inferior 
extremity a small sharp papilla, about of a line in length and 
brown at the tip (the penis*). The inferior extremity is rounder 
than in the female, but otherwise the form of the animal is nearly 
the same. 

llnh. Imbedded in the flesh of the head of a Soonderbund Croco¬ 
dile, Crocodiltts pahstns, fiom India Brit. Mus. 

2. Pentastoma annulatum. 

Pentastoma annulntum* Baird, Cat. Entoz. Brit Mus. 113. 

Body white, elongate-cylindrical, nearly of the same size at each 
extremity, strongly ringed; rings raised, about twenty-eight m 
number, one line distant from each other. A dark blue line runs 
through the whole length of body on one side. Circumference of 
body 5 lines, length of body inches. 

Hab. In the lungs of the Egyptian Cobra, Naja Hajc. Collection 
of Dr. Crisp. 

Order Trematoda. 

Genus Di stoma. 

1. Distoma microokphalum. 

Dutonto microcepkalum , Baird, Cat. Entoz. Brit. Mus. 58. t. 2. f. 2. 

Body of an elongated oval or lanceolate shape, of a slightly yellow¬ 
ish white colour, plicated transversely, the folds being very fine; 
head narrow, obtuse, separated from the body by a contraction; pos¬ 
terior extremity obtusely lanceolate ; dorsal surface slightly convex; 
ventral surface nearly fiat or somewhat concave; anterior sucker 
small, terminal; ventral sucker larger, round, prominent, sur¬ 
rounded by an elevated thickened edge, mid situated within 3 milli¬ 
metres of tne former; organs of generation placed half-way between 
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the two suckers in the form of an elevated papilla. Length from 6 to 8 
lines, greatest breadth 1^ line. 

Hal. Stomach of the Spinous Shark, Jcanthtas vulgarta, from 
Falmouth Harbour. Brit. Mus. 

Order Gestouiea. 

Genus Tktrauhynchus. 

1. Tetrarhynchus kugosuh. 

Tetrarhynchus rugomut, Baird, Cat. Eutoz. Brit Mus. 69, t. 2. f. 3. 

Body flattisli, thick, exceedingly rugose, almost tuberoulated, the 
ruga' extending right across the body, which is of a white colour 
Head conical, thicker than the body and about one-tifth the length 
of it. Bothria inversely heart-shaped (the broader part being at the 
lower margin), deep, divided at the bottom bv a narrow septum , 
edges thick and raised. Proboscides round and club-shaped at their 
tips. Inferior extremity of body, as it were, truncate. Total length 
(in spirits) 10 1 lines, breadth or head 2£ hues, of lower part of body 
3 lines, bothria 2 lines m length. 

In one specimen the head is much broader than the inferior extre¬ 
mity of the body, being about 3 lines broad, while the inferior extre¬ 
mity is only 2 lines and is terminated by a heart-shaped appendage 
of about 1 \ line long and of a light rose colour (the male ?). 

Jlab. Taken olive from the lower intestine of a salmon. Brit. 
Mus. 

2. Tetrarhynchus strangulatus. 

Tetrarhynchua atrangulatua , Baird, Cat. Entoz. Brit. Mus. 69, 
tab. 2. f. 4. x 

Body flat, of a light yellowish colour, thickish, elegantly and mi¬ 
nutely striated across and marked with slight longitudinal sulci, which 
run the whole length of the body. The head is narrower than the 
portion of the body which immediately succeeds it, is about 4 lines 
m length, longitudinally sulcated on the sides, smooth on the two 
faces, and distinctly separated from the body by a contraction 
which gives the appearance, as it were, of a shoulder to the com¬ 
mencement of the body. The bothria are shallow, oval-shaped and 
divided at the bottom by a septum, which, at about the half of its 
length, divides into two portions; the edges are raised and thickened. 
Proboscides short and stout; the inferior part of the body terminates 
in a blunt conical papilla. Length from 1 £ to 2f inches; breadth 
from 2 to 3£ lines. 

Hub .- 1 From Chusan. Brit. Mus. 

Genus Tacnia. 

1. Tasnia Bremseri. 

Tania Bremteri, Baird, Cat. Entoz. Brit Mus. 73, t. 2. f. 6. 

Head of a moderate size, surrounded with a double crown composed 
of upwards of twenty small hooks; neck very short. Articulations 
of body numerous, at first very small and nearly oblong, gradually 
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enlarging in size as they descend, and becoming compamiiate. They 
are marked with numerous fine transverse lines, which again are 
crossed by several strong longitudinal lines or grooves. The inferior 
angles of each joint are slightly prolonged into a point, and the margin 
is somewhat thickened (especially in the lower joints of body) and 
undulately waved 01 slightly scalloped. Orifices of ovaries irregularly 
alternate. Length of specimens about 7 inches , greatest breadth 
about 2^ lines. 

flab . In the Crocodile of the Soonderbund, Crocodiluspalustris , 
from Bengal. Brit. Mus. 

2. Tjknia calva. 

T<pma calray Baird, Cat. Entoz Brit Mus. 83. 

Head small, rounded and smooth, white and shining. Mouth 
unarmed. Neck constricted. Articulations of body at first very 
small, gradually enlarging m breadth as they descend till they reach 
about the middle of the body, when* they are still narrow, linear¬ 
shaped and about seven times broader than long. After this they 
begin to increase m length and diminish in breadth, becoming at first 
nearly square, and at last, near the extremity, nearly twice as long 
as broad. All the articulations are strongly striated across, and the 
upper and lower margins, where they join with each other, arc con¬ 
siderably thickened. Length 5-J inches, greatest breadth 3A lines, 
breadth of lower extremity J millimetre, of head Jth of a mill. 

Hah. Intestines of the common Grouse, Lag opus Scottcus. Brit. 
Mus. 

3. Taenia Goezii. 

Tcenta Goezii) Baird, Cat. Entoz. Brit. Mus, 78. 

Articulations of body very short and numerous. Inferior margins 
straight. Genital orifices opposite, situated on or near the lower 
edge of each joint, the lemniscus projected out m form of an ele¬ 
vated papilla which curves downw ards. Unfortunately the head is 
wanting. Greatest breadth of body fi lines, length of articulations 
about ^ a line. 

This species differs from T. erpansa and dent tea tat a (to which 
species it approaches) in having the posterior or inferior border or 
edge of each articulation smooth and rounded, instead of being ere- 
nulated or undulated; and m having the genital orifices situated on 
the lower edge of the articulation, instead of in the middle. 

Ilab .-? Brit. Mus. 

4. Taecnia Zederi. 

Tania Zederi, Baird, Cat. Entoz Brit. Mus. 85. 

Articulations of body of moderate size, campanulate-shaped, lower 
margins of each more or less crenated and thickened; at first they 
are short, they then become longer and narrower as they descend. 
The greatest breadth is about 2 lines. The whole body is of a yellow¬ 
ish-wnite colour. Unfortunately the specimens are imperfect at the 
upper extremity and want the head. The orifices of the genital 
organs are irregularly alternate. 
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Hab. Stomach of a Penguin from the Antarctic Seat*. Collected 
during the late Antarctic expedition. Brit. Mus. 

5. TAENIA FALC1FOKMIS. 

Tania falnformis, Baird, Cat. Entoz. Brit. Mus. 116. 

Head conical, proboscis unarmed ?; suckers large, o\ al-shaped ; 
no neck , body at anterior extremity very narrow, almost linear, 
gradually enlarging as it descends, articulations \ery numerous, 
extremely narrow. The body is flat and is curved like a sickle. 

Genital orifices-? Length about 2^ inches, breadth at broadest 

part 1 line. 

Hab. - 7 Collected during the Euphrates expedition. Brit. 

Mus, 

Genus Bothriockvhaltjs. 

1 BoTHRIOCEPHALUS ANTARCTIC US. 

Bolhrwcephalus antarcticus, Baird, Cat. Entoz. Brit. Mus. 90. 

Head conical, elongated, smooth, with two lateral opposite fossettes. 
At the lower margin of each fossette there are two small rounded 
projecting lobes. Body rounded, from the neck some way downwards 
it is quite round or cylindrical, and the articulations are very 
numerous and very small, appearing like mere ridges across. Lower 
down, the body becomes flatter and the joints larger and more deve¬ 
loped , lower margin thin. An impressed line runs along the centre 
of the body through its whole length. Length about 9 inches, 
greatest breadth of bodv about 3 lines. 

Hab . In the stomach and intestines of a Seal caught about and 
within the Antarctic Circle. Collected during the late Antarctic 
Expedition. Brit Mus. * 


MISCELLANEOUS. 

Note on the Reproduction of Ligula. By M. BrullI:. 

M Brullk has made a communication to the Academy of Sciences 
of Paris, stating that he has found a new mode of reproduction to 
prevail iu a species of Jjgula, which infested the Bleak (Cyprinu* 
alburntis) in the Canal of Burgundy, in great numbers during the 
past summer. The Liyula have generally been regarded as Cestoid 
worms which passed a first, asexual stage of development in the 
interior of the bodies of freshwater fishes, and only acquired repro¬ 
ductive organa when they reached the intestines of birds. According 
to M. Bridle’s statement, it appears that the Ligula , contrary to the 
generally received opinion, are capable of producing living, Cerca- 
riforra young whilst still parasitic upon fishes ; he saw one of these 
worms which he had just extracted from the body of a Bleak, pro¬ 
duce two or three young ones, which, bo adds, '‘resembled the 
parent, except that the anterior portion of their body wag broader 
and thicker than the opposite extremity. They may be compared, 
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except in rise, with the spermatozoa of man.” This observation was 
made about the end of August, and although this was the only time 
that M, BrulM actually saw the emission of the Cereariform young, 
he noticed that at that period all the Ligirias which he placed m 
water were soon accompanied by a similar progeny. After the middle 
of September the young were always found in company with their 
parents in the abdominal cavity of the Bleak *.— Comptes Rendus, 
October 23, 1851, p. 773. 

Desrnpficm of the Animal of Cyclina sinensis. By Dr. John 
Edward Ge^, F.R.S,, V.P.Z.S. 

The description of this animal was written some ten or twelve 
years ago, from a specimen kindly given to me bv Mr. John Reeves, 
to whom we are indebted for the knowledge of the greater part of 
the animals of China and Japan now known to zoologists. 

The animal in most particulars agrees with that or the genua I)o- 
sinw, next to which I proposed to place it, m my paper on the 
arrangement of the genera of Fen end re, published m the f Annals 
and Magazine of Natural History’ for January 1853. 

M. Dealt ayes regards reeve Ckvnetm* as the type of the genus 
t Ji/rhna, In his late monograph he has united to this genus the 
Lucinojms of Messrs. Forbes and Hanley, but the description of 
the animal here given will show that Lucmopsu is a very distinct 
genus, for it has separate siphons, whilst the type of the genus has 
the siphons muted as in the other JJommana . It differs from I)o- 
amta in the absence of the anterior lateral tooth 

Cylmna felNENSIS. 

Mantle lobes free the whole length of the lower margin, the lobes 
then with a scries of radiating muscular bands, a little within the 
edge \ united together behind and extended into a compressed, rather 
slender, elongated siphon, grooved along the centre or each side and 
ending with two apertures, the retractor muscles of the siphons an¬ 
gular ; the foot (m spirits) rhombic, very much compressed, inferior, 
subeentral, the lower angle rather produced in front; the lips equal, 
very long, slender, triangular, more than half the length of the foot; 
the gills large, oblong, elongate, equal. 

The crenated margins of the valves of the shell are covered with 
the indexed edge of the hard periostraca; the siphonal inflection is 
angular.—P?w. ZooL Sac. Feb 8, 1853. 

* M. Brulle considers that m the present state of the question, wc must 
suppose that the Ligvto present “ two modes of reproduction, one vivipa¬ 
rous, during what has been regarded as their larva state; the other, ovi¬ 
parous, when they have arrived at their perfect state M From hi* obser¬ 
vations it appears rather that the form of Ltgula inhabiting the fish is very 
analogous to the well-known genu-sacs of many of the Trematode worms, 
so that it is probably one of a series of phases of development such as we 
find m the so-called alternation of generations.— Ed. Amah. 
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Observations on the Development of Actinia. 

By M Lacazk-Duthikrs. 

The author did not observe the deposition of the ova; all the 
embryos were furnished with cilia, ami consisted of an inner, gra¬ 
nular coloured part, and an external layer. It is in the former alone 
that the changes take place. The embryo is oval, or spherical, and 
moves rapidly by turning m auy direction 

The first change is a sort of indentation which soon produces ft 
cavity. The central mass is then divided into two unequal masses, 
by two constrictions which proceed from the circumference to the 
central cavity, and ftt this period the orifice of the cavity becomes 
elongated, its extremities corresponding with the middle of each of 
the two parts. The inequality of this first division is followed by a 
similar irregularity in the following subdivisions until twelve are 
produced. 

The largest of the two parts first divides into three, when the em¬ 
bryo presents four lobes. The smaller portion then divides into 
three, and six divisions are formed. The two lobes of the larger 
portion nearest to the small one afterwards divide into two, forming 
eight lobes; the extremities of the mouth always corresponding with 
the median lobes of the two original divisions, which now contain, 
the one five, the other, three subdivisions. The two lobes of the 
larger portion nearest to the original constriction now divide into 
two, and the two new lobes arc again halved, until the whole consists 
of twelve div isions. 

At this period the young Aclmia is very contractile, and often 
changes its form; it moves in every direction, but always keeps the 
moutn in front. The lobes then become nearly equal, and the ten¬ 
tacles begin to make their appearance. They appear at first as 
tubercles, to the number of six, each corresponding with the cavity 
of a lobe. The two first are situated at the two extremities of the 
mouth at the middle of the two original portions. Before the six 
first tentacles have acquired any great development, six other tuber¬ 
cles make their appearance between them, forming the second 
circle. 

From this moment the mode of multiplication changes; a new 
tentacle is developed between each pair, so that the third circle has 
twelve, the fourth twenty-four, the fifth forty-eight, the sixth ninety- 
six, &c. The multiplication of the cells always precedes that of fcfie 
tentacles, which are only to be regarded as their external appendages. 
Their increase takes place in the following manner:—At the middle 
of the last-formed cell, a partition or constriction is seen, which at 
first appears simple, but soon becomes double, and the laminae of 
which bound three cells—two lateral and oue central, the latter cor¬ 
responding with the old cell, which is thus separated from those with 
which it was previously contiguous by two new cells produced at its 
expense. The consequence of this mode of development is that each 
cell has two partitions , but that the last cycle is always formed of 
compartments without proper lateral walls, for those which bound 
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them belong on the one side to a cell of a certain age, on the other 
to a cell of the preceding cycle. 

The fact is proved by the development of the mtestmiform masses 
borne by the free margins of the partitions in the ventral cavity. The 
six first pairs of handles are developed on the twelve partitions, which 
bound the six primitive cells, corresponding to the six first tentacles; 
six other pairs are then developed upon the twelve dissepiments of 
the six cells of the second cycle ; and afterwards twelve pairs appear 
on the twenty-four partitions of the third cycle. It is easy to see 
that the nearer the bundles approach the centre, the older they are. 

All the woik of division appears to go on in the central portion of 
the embryo, whilst the envelope, which forms a regular cutaneous 
layer, is gradually enlarged without taking any part m the formation 
of the partitions .—Comp tee Rendus , August 28, 1854, p. 431. 


METEOROLOGICAL OBSERVATIONS FOR NOV. 1854. 

Chiswick —November 1 Dense fog very fine. 2 Foggy hazy very fine 
3 Fine clear 4. Overcast . tine 5 Cloudy. 6, Clearjmd very fine. 7 Foggy 
cloud). 8. Overcast fine 9. Clear and cold , shatp frost ram. 10. Fine, but 
eold raiu. 11. Slight ram cloudy tme 12 Fine fiosty at night. 13 Foggy* 
fine. 14. Densely clouded heavy ram, 15. Heavy ram fine ram. 16. Ram 
foggy at night. 17 Foggy: rain* overcast. 18. Densely overcast and windy 
19. Overcast. clear and cold. 20 Clouth clear and cold * fine 21 Overcast. 
22. Clear densely clouded • clear. 23. Fine cloudy sharp frost 24,25. 
Cloudy and cold. 26 Clear, overcast 27. Foggy'. 28. Overcast rain. 29. 
Cloudy ami fine. 30 Clear • ram at night 

Mean temperature of the month . 39° 35 

Mean tempeiaturc of Nov 1853 . 40 *14 

Mean temperature of Nov for the last twenty-eight years . . 43 *07 

Average amount of ram m Nov. 2 38 inches 

Boston. —Nov. I Fme. 2. Cloudy. 3. Fine 4 Fine ram e m 6. Cloudy. 
6, 7. Fme 8. Cloudy 9. Fine biiow and ram a.m and p m. 10 Fme ram p m. 

11. Fme. 12. Fine: ram p.m. 13 Cloudy. 14 Cloudy: ram am. 15,16 

Rain a m. and p m. 17 Ram a m. 18 Cloudy rain pm. 19. Fine ram a.m. 
and p.m 20, Cloudy. 21. Cloudy ram a.m and p.m 22,23 Cloudy 24, 
25. Cloudy rain a.m. and r m. 26,27, Fine. 28. Cloudy. ram v u 29. Fine 
ram a-m 30. Cloudy. 

Sandwtek Manse , Orkney. —-Nov 1. Showers a.m. ; cloudy p.m. 2 Rain a.m 
clear p.m. 3. Bright a.m. • showers p m. 4. Cloudy a.m.. ram p.m. 5 Cloudy 

a.m. and p m. 6. Cloudy a.m. Bhowera p.m. 7. Showers a m. and p.m. 8. 

Showers a.m • snow-showers p.m 9 Snow-showers am. sleet-showet b f m , 
10, 11. Cloudy a.m, • clear p.m. 12, 13. Cloudy a.m. and p.m. 14. Cloudy a.m. t 
cloudy, drops p.m. 15. Showers a.m. and pm. 16. Showers a.m rain p.m. 
17. Drizzle a.m. : damp p.m. 18. Fme, cloudy a.m. • showers p.m. 19 Fine, 

cloudy a.m. : clear p.m. 20. Damp am.* showers pm. 21. Showers a m. and 
p.m 22. Ram a.m, showers, aurora p.m 23 Clear, frost a.m * snow-showers 
frost p.m. 24. Snow a.m. and p.m. 25, Snow, thaw a m. r thaw, ram p.m. 26 
Fog a<m. • cloudy p m, 27. Cloudy a.m. • showers, sleet p.m. 28. Showers a.m 
atm p.m. 29. Showers a.m. : sleet-showers p.m. 30. Clear a.m. : sleet-showers 

P.M. 

Mean temperature of Nov. for twenty-seven previous years . 42°*67 


Mea.i temperature of this month . 42 05 

Mean temperature of Nov. 1853 ...... 44 *87 


Average quantity of rain in Nov. for thirteen previous years 4 25 inches. 







Meteorological Observations made by Mr. Thompson at the Garden of the Horticultural Society at Chiswick, near Lemdon ; 
by Mr. Veail, at Boston; and by the Rev. C. Clouston, at Sandwich Manse, Orkney. 
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VII ,—Some Account of the Actmiadno found upon the Coast near 
Teigmnouth , Devon . By Robert C. R. Jordan, M.B. Loud., 
Med. Tutor and Professor of Comparative Anatomy, Queen’s 
Coll. Birmingham. 

During the month of April of the present year (1854), aided 
by other members of my family, 1 undertook to investigate the 
various species of Actinia and the allied genera found upon the 
coast near Teignmouth. Although several kinds were already 
known to ua by sight, wc were fortunate enough to find more 
species than we had anticipated. The part of the coast examined 
extended from the small rocks between the beach at Dawhsh 
and the Warren on the one side, to the rocks bounding the 
Torre Abbey Sands on the other. This includes rather more 
than ten miles of the coast. The actual localities explored 
within this district were but few, and none of these could be 
looked upon as exhausted ; indeed it would not surprise me m 
the least to find at a future visit fresh species even m those very 

K rtions of the coast to which we have given the most attention. 

e hunting grounds wore formed, in all except one place, by 
masses of red sandstone, which, detached at some former time 
from the cliffs above, arc now overgrown with Fuei, and sub¬ 
merged at high water; some, indeed, being only exposed to the 
air in a low spring tide. In the single exception to this, the 
rocks on the Meadfoot Sands near Torquay, the only difference 
was the substitution of masses of limestone for the red sandstone 
of the other localities. 

The first species 1 shall notice is the very common Actinia 
Mesembryanthemum. The division of the genus Actinia into 
two groups, in one of which the skin is smooth, and in the other 
studded with porous warts, is useful in determining the various 
kinds; it will therefore be adopted in the following sketch. 

Arm. % Mag. N. Hist. Ser.2. Volxv. 6 
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Actinia. 

Div. I. Skin smooth . 

* Conspicuous tubercles on the margin the oral disc, 

1. A . Mescmbryanthemum . 

Abundant m every locality examined. Though specimens 
may be found of almost every shade of colour, there are yet 
three marked varieties which admit of description. The first 
(var. a.) is when full-grown much larger than either of the other 
two: the example figured by Dr. Johnston as the largest ever 
seen by Mr. Cocks is by no means of unusual size. The ground 
colour is of a rich red, which is thickly studded with spots of a 
lively emerald-green. The oral tubercles are bright blue, and 
the disc is encircled with a narrow line of the same colour. The 
teutaclcs are red, generally slightly paler than the body. The 
second variety (var. #.) is, with the* exception of the tubercles 
and the blue line around the disc, of a uniform red, and the 
third (var. 7 ) is, with the same exceptions, of an olive-green 
colour. 

This Anemone serves well to prove that colour alone must not 
be taken as a guide to the determination of species amongst the 
Actinia >. We met with some striped with green or blue, others 
entirely of a pale lilac, of an emerald-green, or even of a blue 
colour, whilst some are of so dark a red as to be almost black. 
The most marked of these varieties were found on the Shaldon 
side of the river Teign, rather further on than the Ness liock. 
The paler specimens were on the under surface of stones, and 
were probably etiolated for want of light. 

On the rocks by the “ Breakwater ” at Teignmouth, we found 
a double monstrosity of this species, two Anemones but only one 
disc. This is not rare amongst the Actinia* 

This species is hardy enough to bear almost any treatment. 
Some which wc have long had iu our possession have more 
than once given birth to young; these are extruded by the 
mouth. The very young Actinia * differ in their lighter colour, 
and in possessing a far less number of tentacles, which are 
also of greater proportionate length. The tubercles also are not 
conspicuous iu the very young. Some have been sprinkled with 
green even at birth. This species can scarcely be confounded 
with any other. It expands freely, but perhaps more in the 
daytime than the night. It is sluggish in habit, but occa¬ 
sionally moves by elongating the disc in the direction towards 
which it is advancing. In contraction it never becomes much 
ftdpressed, but always retains somewhat of a conical form. Its 
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body sometimes swells out by imbibition, so as to become semi¬ 
transparent ; this is probably more the effect of some change m 
the specific gravity of the water, than through the power of the 
animal. It generally happens if fresh water be added. When so 
swollen out, the septa between the chambers are plainly visible 
from beneath. 

Without conspicuous tubercles. 

2. Actinia alba . 

A pretty and quiet little species, rare with us, or more pro¬ 
bably not easily found from its lym^ so flat to the rocks when 
in ft contracted state; and this is m itself enough to recognize it 
from Troglodytes, an abundant inhabitant of every rock-pool. 
The specimen of A. alba from which the foil >wmg description 
was taken, had been in our possession more than a year, during 
which tune it had never moved m the slightest degree. Wish¬ 
ing to prop up an injured specimen of another specie*, tlie hol¬ 
low niche of the stone which formed its home was partially tilled 
up with tine sand. This annoyed the hitherto stationary Ane¬ 
mone, and it at once began to take' a walking tour, moving 
along with tolerable rapidity by the usual mode of progression, 
namely the elongation of the disc. Any other mode of loco¬ 
motion is undoubtedly rare amongst the Actinia. It was long 
before the poor little Anemone could settle down to its former 
life, or find a comfortable resting-place. It seldom even expands 
except at night. During the time m winch it has remained 
with us, it has not apparently increased m size at all. When hud 
flatly on the rock as m contraction it is not quite half an inch 
in diameter, and when expanded it does not measure as much as 
this, even including the tentacles iu the admeasurement. It 
generally lies perfectly flat upon the surface of the stone, like a 
thui gelatinous crust; m its thickest part only raised about a 
line from the rock. It is then of an oval form, and the aperture 
at the oral disc not round, but linear; it is of a cream colour, 
with about twelve whiter lines stretching from the centre to the 
circumference; between these are other lines, but not so broad 
and not extending the whole way. The first lines probably in¬ 
dicate the divisions of the ovarian chambers. When expanded 
it becomes very pretty, its body is cylindrical, and from the 
summit radiate the tentacles, forming a most beautiful circlet 
something like a daisy. The tentacles are filiform, in three or 
four rows, much more slender and proportionately shorter than 
in the next species. Their colour is white, with three narrow 
dark rings. Within the tentacles is a circle of yellow, and in¬ 
side this again a white ring surrounding the moutn, which rarely 
expands so fully as to be quite round. Our specimen certainly 
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did not possess “ the three rows of minute white tubercles on 
the oral disc externally,” as described by Mr. Cocks. 

It was found not very far from high water mark, but com¬ 
pletely buried beneath the sand. 

8 . A . Troglodytes . 

Very abundant, and apparently found all along the coast; 
three or four may generally be seen in every rock-pool; its time 
of expansion is the light and sunshine. The tentacles and oral 
disc are the only parts usually visible, and these are seen stud¬ 
ding the bottoms of the little shallow pools like stars ; but if the 
Anemone be touched, it disappears entirely. Their bodies are 
cither buried in the sand, or else hidden amongst the small 
mussels which coat the rocks. If taken off by a wedge and 
hammer carefully, so as to leave their base still fixed to the 
stone, they will live very well m confinement. It would be a 
slander upon those we have kept to say that they rarely expand, 
as they are generally fully open during the daytime; nor arc 
they inactive, often shifting their position. 

The body of this Actinia is gray, with sometimes a very slight 
tinge of olive, sometimes almost dirty-white; always marked 
with lighter longitudinal stripes, which radiate from the oral 
aperture to the disc. When contracted it assumes a beehive 
shape, but it has the power of becoming more flat than this. 

In expansion, the ground colour of the part within the rays 
is white; the oral aperture either oval or round, with a narrow 
buff margin; outside this is a circlet of white dots (m those we 
counted, twelve m number); each of these has a dark border 
which makes them conspicuous. Prom these seemed to radiate 
the. first row of tentacles, and from the interspaces a second and 
deeper row arise. Outside these dots is a white ring, broad and 
margined by another circlet of buff, bordered by a line of black, 
outside which is another broad ray of white, forming the base of 
the free portion of the tentacles. The remaining portion of 
these are of the same gray as the body, except that they are 
slightly lighter towards the tip. The markings do not always 
follow the exact pattern here given, but are subject to slight 
variety. The tentacles arc thick in proportion to tne size of the 
Anemone, and nearly equal the body in length. 

In the description given by Dr, Johnston, the tentacles are 
said to be “in two not very regular circlesthey appear to me 
to be rather quadriserial; but (as pointed out by Holland in the 
r Annales des Sciences } ) in any species of Actinia with nume¬ 
rous tentacula, they are often not exactly on the same plane, so 
that it is almost impossible to say how many rows they do form. 



85 


found on the Coast of Devon . 

Thus Troglodytes might be said to have two series, the alternate 
ones being always on a lower plane; or it might be described as 
having four senes. From this, and from the number of rows 
varying with age, this character seems to me of little value m 
the determination of species. 

A large variety of this kind, or perhaps a distinct species, 
occurs sometimes, thrown upon the Teignmouth beach after 
storms. The body of the specimen from which the following 
description was taken is of a uniform gray colour, with a tinge 
of buff. It is twice the usual size of Troglodytes , and in con¬ 
traction assumes the same hemispherical form, though the body 
is a little more elongated. In expansion it is cylindrical, but the 
form changes much, sometimes becoming much lengthened, and 
at others being constricted m the middle, so as to put on some¬ 
what of an hour-glass shape. When expanded the mouth is 
seen to be surrounded by a circle of yellow, bounded by a dark 
line, and outside this is another yellow border, which is ended 
by a wavy irregular line of blackish, brow n ; tins may be said to 
mark the commencement of the tentacles. Outside this waved 
hue is a broader ring of black. If the appearance of these with 
regard to one tentacle be described, the broader line forms the 
base of two triangular figures, of which the waved line forms 
the sides, the angle subtending the base pointing towards the 
centre of the disc. Beyond this the tentacles are white, with 
three rings of grayish-brown, and tipped with the same colour 
at their summit. They are numerous, arranged m four rows, 
thick, and proportionately shorter than m the t) picul Troglo¬ 
dytes. Though the description and appearance of these two are 
very much alike, there is an indescribable difference between 
them, which makes me unwilling to regard them as certainly the 
same. The larger variety expands only in the dark, and is 
found thrown upon the beach after storms. Both these facts 
make me regard it as a denizen of the deep sea. No species of 
Anemone would be less likely to be thrown upon the shore 
than Troglodytes , which so readily retires under the sand for 
shelter. 

A . Troglodytes has been supposed to be the young of Actinia 
cra&sicomis ; that this is not the fact can easily be proved by 
keeping them. We have had some nearly two years, and they 
are still Troglodytes . 

4. A . aurantiaca 9 mihi. 

A . parvula; corpus aurantiacum, cylindricum, vel, si contractual 
sit, conicum. Teutacula coloris ejusdem, sed fusco tincta, 
filiform ia, cornore lougiora, serie quadruplici posita, prope 
basm striga alba cincta. 
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Clearly distinct as a species from any other met with by us, 
and also from any other described either by Dr. Johnston or 
Gosae: it seems the least of the Anemones. We only met 
with them in one locality, and this was upon a rock underneath 
the “Ness.” They were found on the 11 th of April 1854: a 
large mass of stone had fallen at some previous tune from the 
cliffs above, and was so supported by others that its lower 
surface was free. This shelf was thicldy studded with acorn 
shells and sponges. Amongst these were numerous examples of 
this little Actinia , hanging pendent from the rock, m shape 
much like a ram-drop ready to fall. Their tentacles were not 
expanded, but on touching them they contracted still more, and 
speedily shrank m amongst the Balam , and were lost sight of 
entirely. By aid of a wedge three or four examples were pro¬ 
cured, some of which are still living. They are, as before said, 
small, and, when contracted, of a conical form, but m expansion 
their bodies are usually cylindrical, and of an orange or rather 
almost salmon colour. The tentacles, which are numerous, very 
fine, and considerably longer than the body, seem disposed in 
four rows; they are not quite of so bright a colour, having a 
grayish tinge blended with the orange ; near the base they are 
marked with a cream-coloured or whitish bar, which looks, when 
the whole series of tentacles arc taken together, like a lighter 
circle. When contracted into a cone, the Actmia is of a deep 
orange, with a central spot of a deeper tinge. 

5. Achma , n. sp. ? pulcherrima , imhi. 

This Actinia differs from the A . rosea of Gosse (p. 90, 
Devonshire Coast) chiefly in this, that the tentacles arc not uni¬ 
form m size and shape; however, 1 hope at some future time to 
examine the locality pointed out by him for A . rosea , and see if 
the two species be really distinct. In the mean time the fol¬ 
lowing description will enable any one to recognize this Ane¬ 
mone, should it be again uiet with. 

A . corpus rylindncum, album, ct glabrum. Tcntacula rosea, radiis 
quinque digesta, quatuor extends filiformibus, et tribus 
annulis fiwis vittatis, mtcri'o, tcntacula duodccim crassiora 
habeutc, sed ctmm rosea, ct fusco vuriegata. Os album, striis 
l'uscis ab co divergentibus, mscriptum. 

Found on the Warren near Dawlish (or rather amongst the 
rocks between the Warren and the Dawlish Beach). We met 
with only one example, m spite of a diligent search for more; 
it was found on the 28th of April. The disc was injured by 
the capture, yet it lived about six weeks m confinement, and 
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then indeed died, with many others, from an accidental im¬ 
purity of the sea-water. When found, it had everything but 
the tentacles completely buried beneath the sand. These did 
not then form a perfect circle, but were star-like in form, and 
looked more like a small plant of Delesseria hypoglottis radi¬ 
ating from a centre, than anything else, though they were less 
scarlet and more rosy in tint. At our first glance we mistook 
the Actinia for some seaweed of this kind. It was attached 
at some depth beneath the sand, and shrunk-m the moment it 
was touched. After some trouble wc succeeded in getting it, 
but were much disappointed m finding a dull white Anemone, 
shaped like a beehive, and without any trace of the rosy tentacles 
which but a minute before had looked so lovely, in fact, we could 
scarcely feel certain that we had secured the prize, the change 
in its appearance seemed so magical; however, when placed m 
sea-water, it soon again spread its rosy crown of tentacles. 

In contraction this Anemone is of a dull white, which has 
however a somewhat transparent look. There is no mark or 
line on the whole surface. It expanded sufficiently to enable its 
tentacles to be fully seen. They are short in proportion to the 
body, and of a bright crimson lake colour; they are m five rows; 
the four outer of these are fine, almost filiform, and of these 
rows the outermost seems the shortest, but this may be only 
from the incomplete expansion; each tentacle has thiee rings, as 
if a single shade of gray-brown was painted on the crimson ground; 
between these rings the colour is slightly lighter than elsewhere. 
Within these four rows of fine tentacles is another circlet of 
twelve, much thicker than the others, also rose-red shaded with 
brown, hut almost conical in shape. The oral disc is white, with 
radiaut dark lines. > 

It never completely expanded during its life in confinement, 
probably owing to the injury it had received. The tentacles 
were during tins time always spread in a circular form, and it 
never put on the star-like shape which it had when first seen. 
The sun was then shining brightly into the pool in which it was 
found. 

With this species ends my account of the first great group of 
the Actinia. We now pass to the second, or those provided with 
porous warts. 

Div. II. Skm more or less covered with porous warts . 

6 . Actinia parasitica , 

Very common indeed upon the shore after storms, and gene¬ 
rally found attached to whelks. It is of large size, and assumes 
in contraction a beehive, or else a cylindrical form. The skin 
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is almost leathery to tbe feel. The prevailing tint varies from a 
light yellowish to a deep purplish-brown, with yellow and red 
spots. It is darker at the naae than towards the apex, the upper 
part of the Anemone being often of a straw colour; it has always 
about twelve broad longitudinal yellow bands running from the 
apex to the base; there arc also narrow yellow stripes between 
tnese, running from the base and gradually losing themselves. 
The oral disc is white; the tentacles though not long are filiform, 
and very numerous, in five or six rows; they are white, with the 
exception of a line of darker spots on eacn side of the upper 
surface of the inner row. In some specimens I believe the 
spots extend to all the tentacles, or the tentacles may even be 
ringed with black. The most remarkable feature in this Actinia 
is the single circlet of large porous tubercles which surrounds the 
body, about one-third of an inch from the base. These are only 
seen when the animal is expanded; there is apparently one aper¬ 
ture for each ovarian chamber; they are slightly darker m tint, 
raised and perforated in the centre. It has the power of ejecting 
water from them, and thread-like filaments are often to be seen 
protruding from their orifices. 

This Anemone inhabits the deep sea, and is only thrown up 
after stormy weather, when abundance of specimens are to be 
found: they do not live well in confinement. The figure in Dr. 
Johnston's work gives an excellent idea of this species, but I 
have searched in vain for the rows of small glands near the 
summit. The single ring of large glands near the base is 
omitted, but these are not always visible. 

7 . Actinia clavata* (Thompson); var. rosacea (Gosse). 

This specimen was taken from a hole in one of the sand 
masses formed by Sabellai, amid the rocks beneath Torre Abbey. 
It had no sand adhering to it, and was taken without injury 
and remained for a long time in excellent health. Its base is of a 
reddish-orange colour, thickly puuctured with fine red spots; 
this shudes off into a much lighter colour towards tbe mouth, 
where the ground is of a straw colour, but here there are distinct 
rows of brilliant red spots, some of which even extend up the 
under surface of the tentacles; these are probably porous. 
When the Anemone is contracted, it is of a semigloboae form, 
and the colour is then more intense than in expansion, but the 
tint is always darker at the base than towards the upper portion 
of the body. In expansion it becomes very much longer, but 
the base is always the broadest part, and never under any cir- 

* Kindly named, from the description given above, by Mr. Gosse, to 
whom the account was referred. 
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cumstances does it assume the pedunculated form of Actinia 
bellis . In addition to the distinct rows of red spots there is 
another remarkable feature in this Actinia : the margin of the 
body at the oral disc does not end, as in most Anemones, m a 
smooth circle, but in a waved or crenate margin, and the rows 
of spots before described correspond to each crenature, one com¬ 
mencing at every salient fold. When expanded, the crenation 
of the margin is especially remarkable, so that it assumes the 
appearance of an external row of minute tentacles. The upper 
portion of the body then becomes of a pearly white, with a 
transparent glass-like look, the red spots being still very con¬ 
spicuous ; between each of these is a distinct line, but indicated 
rather by an indentation and consequent depth of shade, than 
by any actual change m the colour. When the Anemone is 
only m part expanded, the numerous tentacles arc very much 
folded over each other, so as to give the appearance of two or 
three rows; yet when wholly spread, though never forming a 
circle, but always having sonic curiously waved outline, they are 
clearly seen to be disposed only in one row. The tentacles are 
large, and white in colour with a delicate shade of pink, they are 
also transparent; but their chief peculiarity is their long taper 
form, and in addition to this their being webbed or united at 
the base, so much that when fully spread their point of union 
extends beyond the margin of the disc. In complete expansion, 
as before said, the crenate margin of this superior disc much 
resembles an exterior row of small tentacles. The disc itself is 
white, except that around the mouth is a delicately waved pmk 
lme or border. 


8. Actinia coriacea . 

Met with in the two varieties of A. coriacea and A. crassicomis , 
in every place examined by us. It varies much in colour; the 
body may be of a rich dark red with white tubercles, or of a 
light pale green or even almost white. These Anemones are 
always found near low water mark, and though nothing can 
exceed their gorgeous appearance when fully expanded, there is 
yet something almost forbidding in their aspect. They do not 
live well in confinement, at least as far as our experience goes, 
nor do they afford much of interest. The coating of shells and 
sand is under these circumstances speedily thrown off. 

9. Actinia dianthus . 

• 

This may also be dismissed briefly. It is only known to us 
as thrown upon the Teignmouth beach rather frequently during 
the storms of winter. The colour of the body varies in these 
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examples from light orange to cream colour. The description 
of the species in Dr. Johnston’s work is very good, and the 
figure in the Rev. Dr. Landsborougb’s little popular work on 
9 Zoophytes > is very faithful. It is a lovely species and can 
scarcely be confounded with any other kind. 

At the tune of making these investigations we had not seen 
Mr. Gosse’s interesting * Rambles on the Devonshire Coast/ but 
under its guidance we may hope to find several other species, 
since he has met with them (as for example Actinia belli#, A . 
anguicoma , A . rosea (Gossc), and A . mvea (Gosse)) within the 
boundaries of coast here mentioned. There are also scattered in 
my note-book legends of other species of the genus, which it is 
to be hoped may some day ripen mto certainties, but these are 
the only Acttnur of which I can at present give a detailed 
description. Of other Actiniada the only kind we have found 
on the coast is,— 

10. Anthca Cereus , 

which is far from rare. Wc have once met with it in a sand- 
pool beyond the rocks at Teignmouth, and also on the sands 
below T*orre Abbey, but its chief haunt is in the pools amid the 
rocks which separate the Dawhsh beach from that of the Warren. 
It seems to be very gregarious in its habits, many always being 
found m the same pool. 

It is a very lively and pleasant Anemone to keep, moving 
about with much activity, but always, as fur as wc have seen, by 
aid of the disc only. They often make the entire tour of their 
prison-house, and it is to be feared that sometimes these ex¬ 
peditions are of an aggressive character, for more than once 
have we had to rescue some lesser species from the grasp of 
their tentacles. I am sorry to confess this, for the Anthca is a 
favourite of mine; I would try, however, to defend him from an¬ 
other charge brought against him, namely that of stinging. Of 
course one affirmative declaration must outweigh any number 
of negative assertions, yet we have all frequently handled them, 
without experiencing any unpleasant sensation. The tentacles 
adhere very firmly to any object brought within their grasp, but 
scarcely more so than those of Actinia coriacea* 

It lives well m confinement, and is amusing from its activity 
and from its constant changes of form. They sometimes attain 
a large size: one found m a pool amongst the Warren ltocks had 
the tentacles, when erect, almost of the calibre of a goose-quill, 
and must have been, when in full expansion, considerably more 
than an inch in breadth, exclusive of the tentacles. In the 
same pool were five other specimens, but all of smaller size. I 
have seen twenty even in a very little pool in the same locality. 



»1 


Mr* 6. Busk on a Monstrous Oyster Shell . 

They vary much in form; sometimes their bodies are elongated 
or cylindrical, with the tentacles hanging loosely around in 
graceful curves, and shortly after the Anemone may stand up a 
complete Briareus, with arms erect, spread out to search for 
prey; then, if ever, it would be supposed most likely to sting, 
out my fingers have often been within its grasp without any such 
effect. At other times its body is shortened and thick, and the 
tentacles have undergone the same change. It has the power of 
wonderfully altering the size and shape of these. They vary m 
number, though always numerous, and the animal can turn and 
twist them in any direction. It often curls them round at the 
points like crooks, sometimes enlarges them like clubs: as in 
many of the Anemones, the mouth of the Anthea is sometimes 
pouted. 

The usual colour of this Anemone, as found with us, is—body 
of a uniform brownish olive, with the tentacles of a grayish 
colour, having also a longitudinal lighter stripe along the upper 
surface; sometimes, however, they assume a much gayer tint, 
and the brown hue of the body becomes more red, almost claret- 
colour, whilst the tentacles from gray are changed to emerald- 
green, and adorned with a bright, ring of rose-colour at about 
half-way between their base and extremity. 

It is difficult to account for the changes in the inhabitants of 
the rocks at very short distances of coast, and under apparently 
similar circumstances, but a very marked difference there 
decidedly is; this fact makes me, however, confident of fresh 
results from fresh researches. Mr. Gosse’s book, and the works 
of other naturalists, prove indeed that there are many species 
yet unnoticed by us; there are some probably as yet unseen by 
any one. I would hope, therefore, that at some future visit 
more may he done, especially along the limestone portion of the 
coast, as this was only examined at one spot (Meadfoot Sands, 
Torquay), and there but very imperfectly. 

Dec. 16th, 1854. 

VIII.— On a Monstrous Oyster Shell By George Busk, Esq. 

[With a Plate.] 

To the Editors of the Annuls of Natural History . 

Gentlemen, Greenwich, July 31, 1R54. 

The shell, of which the enclosed drawing (PI. III. B. figs. 1 & 2. 
nat. size) will give some idea, was picked up, I believe, on the 
coast of Pembrokeshire. 

It appears to be a very anomalous production, and as 1 do not 
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myself understand bow it has been formed, and cannot find any 
one who can tell me, 1 have thought a notice of it might interest 
some of your readers who may be better able to explain the 
matter* 

Pig, 1 represents the outside, and fig. 2 the inside of the shell. 

It is obviously a single valve of scflne bivalve shell, not unlike 
that of an Oyster, formed upon and partly made up by one 
valve of a Photos Candida. 

There is a faint muscular impression about the middle of the 
concave part {a, fig. 1), and the lunge appears to be represented 
by a triangular depression, immediately within the beak ( b , fig. 2). 

The whole shell is of a light brownish colour, and the inner 
surface is perfectly smooth and continuous throughout. The 
outer surface of the Photos valve is covered by a thm transparent 
coating—like varnish—of shelly matter, through which the 
worn (?) surface of the original valve is plainly seen. 

I am, Gentlemen, yours obediently, 

Gkoiige Busk. 


IX.— On Hypericum anglicum. By Chakles C. Babington, 
M.A., P.lt.S. &c.* 

Since the publication of my remarks upon the supposed Hype¬ 
ricum anglicum , found near Cork by I)r. Balfour (Ann. and Mag. 
Nat. Hist. Ser. 2. xi. 800; Edm. Bot. Soe. Trans, iv. 169), I 
have received additional information concerning it, and have also 
been favoured with a specimen of an Hypericum gathered upon 
the cliffs above Falmouth harbour in Cornwall, which agreefl 
very exactly with Bertolom’s description of his H. anglicum . It 
appears therefore proper to publish the results of the further 
study which I have been led to give to the subject, more espe¬ 
cially as my opinion has undergone a change. 

In my former paper it was stated to be doubtful if the plant 
there called H. anglicum ought to be separated specifically from 
II. hiremum , and I am now strongly disposed to believe that they 
are indeed one species. At the time of that publication I had 
been led to suppose, that the plant found near Cork was wild 
there; but am now informed by Mr. Isaac Carroll of that city, 
that the station noticed by Dr. Balfour closely adjoins, and, in¬ 
deed, one side of it forms the " boundary of Lota Wood, whence 
many half-naturalized species have been recorded by Dennis 
Murray, such as Geranium p/yeum, Atropa Belladonna , &c., 
plants by no means native there; and from this place,” Mr. Car- 
roll thinks that the Hypericum in question has migrated. It is 

* Bead before the Edinburgh Botanical Society, Bee. 14th, 1854. 
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not contained in Dr. Power’s very carefully prepared Flora of 
Cork (1845), and therefore was not known to him as a native, or 
even a naturalized plant. He was particularly careful to include 
all plants of both these kinds. It is now perfectly naturalized, 
but, only, as Mr. Carroll informs me, in suspicious places. In 
addition to the station near Lota Wood, a single “ plant of it 
grows on an old wall at Monkstown, but although there is no 
modern garden from which it might have escaped, yet the wall 
is close to an old castle and burying-ground, localities always 
famous for doubtful species.” Mr. Carroll thinks that Hyper . 
cdycinum , Vinca major , V. minor, H experts matronalis , Iris Pseud- 
acorus, and Sambucus Ebulus arc similarly escapes from culti¬ 
vation m the neighbourhood of Cork. This information seems 
to settle m the negative the claims of this plant to be considered 
as a native of Britain*. 

The probability of its distinctness from H. hircinum was chiefly 
founded upon a supposed difference of habit, which I now do 
not believe to be very great; also upon the shape of the leaves, 
upon which 1 am now inclined to place very little weight. The 
//. anglicum (Bab.), but not of Bertoloni, is therefore probably 
nothing more than H. hircinum escaped from cultivation, or 
perhaps mtcntioually planted at Lota Wood and elsewhere m 
the south of Ireland. 

Having disposed of H\ anglicum (Bab.), I have next to con¬ 
sider if there is any British plant according with the II. anglicum 
(Bert.), to wlucli latter plant both of the synonyms quoted in 
my former paper belong. In the year 1853 I received from 
Mr.T. 11. Polwhelc, a student of St. John’s College, Cambridge, a 
fine specimen of an Hypcncum gathered by him on the "cliff above 
Falmouth Harbour, Cornwall.” This specimen has the branching 
habit, winged peduncles, large flowers, and long styles of //. Air- 
cmvrn , combined with the leaves and sepals of //, androsamum . 
These are the very points to which Bertoloni directs attention as 
the distinctive characters of his H anglicum, and as the plant under 
consideration accords well with the figure erroneously named 
H. andros&mum in f English Botany/ to which Bertoloni refers 
as representing his JET. anglicum , I think that we may reasonably 
conclude that the Cornish specimen is really H. anglicum (Bert.). 
That some plant agreeing with the figure in ' English Botany ; 
inhabits Britain may be concluded with certainty, when we call 
to mmd the great accuracy of the figures which proceeded from 
the pencil of the late Mr. James Sowerby. As Bertoloni has 

* Prof. Balfour states that it was found by Dr. Sibbald on the high road 
between Aghoda and Cloyne, to the south-west of Aghada, and that that 
gentleman did not remember anything to make him suspect that it had 
been introduced. 
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made some slight mistakes in the synonymy of his plant, it is 
proper to consider each of his references separately. I proceed 
then to take them in order. II. androsmnum, Sm. Eng. Flora 
(iii. p. 323), probably includes both the plant so named and also 
H, anghcum , but the points which would decide the question are 
not noticed m the description there given. It has been already 
remarked that Eng. Bot. (t. 1225) represents H. anghcum . 
Curtis, FI. Lond. (u. t. 103, as it is quoted in the * FI. ltalica/ 
but i. t. 104, as is apparently the more correct reference to that 
variously arranged work), is a beautiful figure of 11. androstemum, 
and is therefore erroneously placed under his II anghcum by 
Bertolom. Hooker’s Brit. Flora (ed. 2. p. 832) may include both 
of the plants. Babington *s Manual (ed. 1. p. 57) was intended 
to include the true II androstemum alone; for I was then totally 
unacquainted with the supposed II. anghcum , ami was in error 
when quoting Eng. Bot. 1225 us a representation of my plant. 
The same error 1 continued to commit in the 2nd and 3rd edi¬ 
tions of the * Manual/ Keichenbaeh’s figure named 11. ytandi - 
folium is far too imperfect for satisfactory determination, but 
probably does not represent either of the plants under consider¬ 
ation, and what, he may have received from the €t Isle of Arran, 
Buteshire,” it is impossible to tell. 

It now only remains for me to place in a technical form the 
characters of II. anghcum according to my present views of it. 

II. anghcum (Bert ) , stem shrubby 2-edgcd much branched, pedun¬ 
cles 2 -winged, leaves aubcordate-ovate rather acute, cymes few- 
flowered, sepals broad unequal, petals twice as long as the sepals, 
styles exceeding the stamens , capsules “oval.” 

H. anglicum, Bert. FI. Ital. \iii. 310. 

H. androstemum, Eng . Bot . t. 122.). 

The plant is tall, almost shrubby, producing a rather long 
simple branch from nearly all of the upper axils of the leaves, 
most of them ending in cymes of from 1 to 0 flowers. The 
flowers are large, and much resemble both in size and appearance 
those of H. hircinum. The peduncles arc furnished with two 
well-marked wings, extending from their true base at the bracts 
up to the flower. The sepals arc ovate, rather acute, and unequal, 
and are probably reflexed from the fruit. The styles have a 
tendency to break off at a short distance from their thick base as 
the capsule enlarges, and m that state may be mistaken for such 
short ones as belong to II. androstemum. The capsule is pro¬ 
bably rather pointed when ripe, but I have not seen it in that 
state. It is certainly of that shape in an earlier state. 

This plant is more nearly allied to H. hircinum than to JET. an - 
drosamum. It flowers in July, August and September. 
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Since this paper was written, Dr. Balfour has kindly placed in 
my hands all his specimens of these plants* and I learn from them 
that lie gathered H. anglicum on the banks of the Oman Canal 
in Argyleshirc (1827), near Culrosson the Frith of Forth (1833), 
and near Galway (1838). It will probably soon be noticed m 
many other places. It is hoped tnat these remarks will cause 
botanists to examine carefully all specimens named H . andro- 
samum, in order that we may soon be informed of the true claims 
of f /. anglicum to be separated from it; and may also learn what 
is the geographical range of each of the plants. 


X.—On the Ornithology of Malacca . 

By Alfred It. Wallace, Esq. 

Although Malacca birds are among the very commonest m 
European collections, I am not aware that the country has been 
visited by any ornithologist; a few remarks upon the birds 1 
met with may not therefore be unacceptable to your readers. 1 
spent nine weeks there, but for a fortnight 1 was ill in the 
town, and seven only were occupied in collecting. Neverthe¬ 
less I made extensive collections of insects, and procured 135 
species of Passerine birds. In the c Annals * for May 1851 is a 
list of birds collected during a two years* residence at Barrack- 
pore, which comprises only 127 land birds (including Gallmacece 
which 1 have not reckoned); and m a note of the numbers of 
Ceylon birds, kindly furnished me by Mr, Edgar L. Layard, I 
find 165 Passcres were the whole number known to him after 
several years* researches m that fertile island. Now, as I cer¬ 
tainly have not obtained one-half of the birds to be procured m 
Malacca, we must conclude the locality to be an exceedingly pro¬ 
ductive one for the ornithologist. 

Among the commonest and most characteristic birds are 
Cymlnrhxjnchus manvrynckus, Gnu, Oriolus xanthonotus , Ilorsf., 
tfyetiornis amicta , Sw. (one of the loveliest of Eastern birds), 
the beautiful azure and black Irena puclla, ICorsf., Megalaima 
versicolor (the commonest of the Bar bets), Calyptomena viricks 
of Raffles (abundant); and beautiful Kingfishers are not un¬ 
common. The first bird I have mentioned was that which I 
first shot, and I was both surprised and delighted at its extreme 
beauty, especially the bright colours of the enormous beak, which 
all fade in the dry specimens and are replaced by a dull black. 
The upper mandible is clear sky-blue ; the lower Bright orange- 
yellow, margined with blue, and the eyes emerald-green, or blue 
and black powdered; these colours all contrasting beautifully 
with the deep black, pure white, and rich claret colour of the 
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plumage. In the smaller species, Eurylaimus ochromalm, Raffl., 
the bill is blue and pea-green. 

Besides the Megalaima versicolor , three other Barbets are not 
uncommon, M.mystacopharm , Temm., M. chrysopogon , Temin., 
and M, trimaculatus, Gr. Notwithstanding their long rictal 
bristles, these seem to be all fruit-eating birds; as m the 
stomachs of dozens which I have examined, nothing else was 
found. They are dull, slow-moving birds, and in their actions 
much resemble the Toucans and Ilornbills. I doubt if they 
have any affinity to the Woodpeckers, next to which they are 
generally placed. In the weakness of the feet, the size and 
shape of the skull and neck, and in the texture of the skin and 
plumage, and even m their colours, they approach much more 
nearly to the smaller Toucans. 

In the Picidte I was very fortunate, obtaining nearly a com¬ 
plete series of the Malacca species, as the following list will 
show:— 

1. Meiglyptcs tristis, Horsf. Singapore and Malacca. 

2. M. brunneus , Eyton. Common. 

8. Phaiopicus rufinotus , Mulh. Common. 

4. Tty a tridactyla, Gr. Scarce. 

6. T. Rajflm, Vig. Scarce. 

6. Gecmus puniceus, Ilorsf. Common. 

7. G. mentalu , Temm. Common. 

8. Hemtlophus Mackloti, Wagl. Not uncommon. 

9. //. Mulleri , Bon. ? distinct. 

10. H.javensis, Horsf. Scarce. 

11. H. valutas , Reinw. Singapore. 

12. Hemicercus concretus , Utunw, Mt. Ophir. 

13. H; n. s. ? Like IL concretus , but head and crest the same 
colour as the body. 

14- Sasia abmi'mii, Temm. Not uncommon. 

The Kingfishers of this part of the world arc pre-eminent for 
beauty; the finest which 1 obtained were the Halcyon concrete, 
Temm., H, pulchella, Ilorsf., H. gularis , Kuhl, the lovely little 
Alcedo biru , Horsf., and a Ceyx which I cannot determine, the 
specimen being young. The birds, however, which I found most 
aoundant and varied were the Thrushes, of the subfamily Iwodtna, 
and the various strong-legged birds forming the genera Ttmalia, 
Macronus, &c. These latter birds are found to be abundant 
both in species and individuals when carefully searched for on 
the sides of roads and other places where there is a thick low 
jungle, while the former are found on every fruit-tree and about 
tbe Malay villages. Their affinities are most intricate and 
puzzling. 

I have eight species of birds, all of an obscure dusky olive 
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plumage and of nearly the same size, which can only be distin¬ 
guished by minute differences in the bill, in the colour of the 
eyes, or obscure markings in various parts of the plumage. 
They appear to belong to the genus Trtchosloma , Blyth ( Ma - 
lacopteron, Gray). They are mostly fruit-eatmg birds, though 
they also feed freely on insects. Allied to them is the beau¬ 
tiful lxidta ajanoventrts, Blyth, which is not uncommon; also 
the Trtchophorus gularu, Teinm., the Pycnonotus ochrocephalus , 
Gin., which has a powerful and melodious voice, and may be 
considered the singing thrush of Malacca; it is often seen m 
cages. 

The Cupsychus Mtndanensis, Gin., has also a very beautiful 
and varied note, it is the commonest bird in Singapore and 
Malacca; it feeds much on the ground, and its rich black and 
white plumage makes it a pleasing object. It is called the 
Magpie by the European inhabitants here, from its colours and 
long tail, which latter it throws up vertically when alarmed, at 
the same time uttering a loud creaking note. Then we have the 
pretty Brachypua melanocepkalus, Gnu, B. vidua, Teinm., and 
Ixoh anahs, Horsf, all common and pretty birds. Of Icoduue 
and Ttmaliuur 1 have procured forty species, some of which 1 
have little doubt will prove undesen bed. 

Tile Pittidtf and (hnchthe are among the rarest and most 
beautiful of the Malacca birds; of each 1 obtained but one spe¬ 
cies, the lovely Brachyurus gramtinu, Temm,, and the elegant 
Enicurus frontalis, Blyth. The Pitta* inhabit the dense jungles, 
where their powerful legs enable them to leap and run so quickly 
that it is very difficult to shoot them. Flycatchers are rather 
plentiful iu the more open jungles. The Muscipeta patadm, L., 
is not uncommon, but 1 could not obtain specimens in full plu¬ 
mage, The beautiful little Myiagra Mmdanenns, Quoy and 
Gaim., is also common. 

The curious little Prionichilm pei'cusms, Strickl., is very 
abundant along the road-sides, the red spot on its breast making 
it a conspicuous object. Many species of Edolndtc arc abundant; 
besides toe lovely Irena puella, Horsf., there is the Edohus re- 
mifer , Tcmm., and some allied species; and the brilliantly- 
coloured Pericrocotus mimatus, Temm., and P. flammeus , Blyth, 
are more rarely found. Two fine species of Garrukda* are occa¬ 
sionally met with, the Orypsirhina leucoptera , Tcmm., and a spe¬ 
cies of Lophocitta . Three pretty, green bu ds, of the genus Phyl- 
lornid , are very common, frequenting the vicinity of houses, feed¬ 
ing on both fruit and insects from low trees aud shrubs; they 
appear to be P. Cochinchinensu, Gin., P. Someratt , Jard., and 
jr. icteroeephala, Temm. 

Of the beautiful little Sun-birds, many species are to be 
Am. % Mag. N. Hist. Ser.2. VoL xv. 7 
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found, but I was not fortunate in procuring them, my list 
comprising only Dicaum crumtatum , L., Anthreptes lejnda , Lath., 
A . hypogrammica, Mull., and four species of the interesting 
genus Arackrwthera , which are both honey-suckers and spider- 
eaters. The common Starling of Malacca is the Lamprotorms 
Cantor , Gm. ; the Gracula Javan crisis, Osbeck, is also very abun¬ 
dant. Of Finches 1 obtained two species, of the genus Munia , 
Hodgs., and the house sparrow of Malacca and Singapore, which 
is found only m the towns ; it is like, and perhaps the same ur, 
the European species, FringiUa vnontana of Linnaeus. 

My stay was too short to obtain many of the larger birds. 
The Iiombills are very numerous m species, but I only procured 
three, Buceros rhinoceros, L., B. intermedins, Blyth (at Sfnga- 
pore), and B malayanus, llaill. {ant hr acinus, Temm.). This last 
species has the* bill white m the male and black m the female, 
which lattci is the B. mgrirostns of Blyth. 1 satisfied myself of 
this fact from the dissection of about a dozen specimens shot off 
the same tree. Of Raptorcs I only obtained five, two Hawks and 
three Owls. The little Hicrax carulcscens , L., is the only one 1 
can certainly determine; it often perches on dead trees and 
stumps. I have found fruit and insects m its stomach. In the 
Hasonal order 1 was still more unfortunate, not obtaining a 
single species. 1 have seen a small Quail, but so wild and in 
such bushy places that 1 could never get a shot at it. The 
Jungle Cocks were often heard crowing near us, and during my 
visit to Mount Ophir the loud voice of the magnificent Argus 
Pheasant was heard every evening, and other specie's occasionally; 
but these birds are seldom shot, the Malays securing them with 
snares. I had an old Javanese with me, who had been with 
Dr. Blame in Java, and since with M. Diard, and had for twenty 
years been shooting und skinning birds, and even he had never 
shot au Argus Pheasant, nor indeed seen one till it had been 
caught in the snare. 1 will conclude this very imperfect notice 
by mentioning two birds which are perhaps the rarest I pro¬ 
cured, Acanthyhs gig ant cm, Temm., and Mac?'opt cry,7' comatm, 
Terrnn. The first is not uncommon m Singapore; the second is 
very rare, frequenting the forest only, and probably migrates from 
Sumatra, whence many peculiar birds appear to visit Malacca at 
certain seasons. 

There are two Portuguese resident in Malacca, whose sole 
business is procuring and selling the skins of birds and animals. 
They have numbers of the Malays of the interior in their employ, 
whom they furnish with ammunition, arsenical soap, &c. All 
the birds are skinned und put up by these Malays, who are paid 
'i small sum per skin. The greater part of the birds thus come 
rom one or two localities only, where, as this collecting has 
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been going on for years, there can hardly be a new bird to be 
found, The Malays skm birds remarkably well, some of them 
preparing even the delicate Trogons most perfectly. They stuff 
them however too tightly, and their arse nical soap is not well 
made, many of the specimens therefore lose their feathers. 


XI .—Descriptions of the Animals of certain Genera of Bivalve 
Shells . By S. P. Woodward, Esq., F.G.S. 

My dear Sill, January 5, 1855, 

Mr. S. P. Woodward has kindly drawn for me certain genera 
of Bivalve shells which I had placed in his hands to illustrate 
my arrangement of the Conchifcra. 1 forward them to you for 
insertion m the ( Annals/ with the notes which he has made on 
them. 

1 am, my dear Sir, yours very truly, 

John Edw ard Gray 

Dr . Francis. 

Glycimeris sihqua , Chemti. Newfoundland ? 

Mantle-lobes united, covered like the siphons with wrinkled 
epidermis. Siphons combined, thick and muscular, not entirely 


p 



«, a, adductor muscles; p , pedal muscle; $, siplional muscle; /, foot, 
t , palpi; g> gills 

retractile; orifices fringed. Pedal opening quite anterior, rather 
small, with a thickened border. Foot thick, conical, pointed. 
Palpi large, sickle-shaped, striated raside, with a broad plain 
posterior border. Gills two on each side, thick, plaited (much 
crumpled when the siphons are retracted), unequal, the outer 
shortest and rounded in front. 

Psammobia pallida , Desh. Bed Sea. 

Mantle open, margins thick, undulated, double, outer minutely 
fringed. Siphons moderately long, thick, orifices plain; branchial 
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siphon 'with six longitudinal bands; anal siphon smaller, with 
eight bandsj siphonal muscle moderate, orbicular; sinhoual 
chamber small. Foot large, compressed, hnguiform; adductors 



a , a, adductor muscles , p, p, p % pedal muscles; the arrows indicate the 
mlmlent and exhaleut siphons (much contracted) 
rounded; pedal muscles close to adductors, large, oblong. Palpi 
broad at the base, tapering suddenly, very delicate, their front 
border plain. Gills two on e,ach side, recumbent, rather small, 
unequal, plaited, united behind, inner gill largest, prolonged 
between the palpi, its inner surface smooth; outer gill much 
shorter, attenuated in front, with a free, plaited dorsal border. 

IVidacna crocea, Lam. 

Mantle margins (m) double, plain, united by a curtain pierced 
with throe orifices. Siphonal orifice on the ventral side, sur¬ 
rounded by a prominent and thickened border (s) ; branchial 



orifice (t) moderate, simple; anal (e) remote, behind the centre, 
with a tubular valve. Byssal orifice (p) large, close to the 
umbo, occupying nearly the whole anterior side. Bystm {b) very 
large. Foot (/) small, finger-like, grooved; pedal muscles 
thick, attached behind the great adductor. Adductor (posterior) 
round, large, central (a). Pallid muscle (/) thick. Gills (g) 
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two on each side, long, narrow, deeply plaited, passing from the 
umbo forwards, uniting behind the byssus and below the adductor, 
dosing the branchial chamber; outer gill linear, composed of a 
single lamina; inner gill thick, strongly furrowed along the free 
edge. Palpi small, very narrow, pointed, free. 


Cgprtcardia rostrata, Lain. From the Philippines. 

Mantle-lobes united and covered (except the siphonal area) 
with a wrinkled straw-coloured epidermis. Siphonal orifices 
unequal, anal smallest, fringed. Pedal opening (/) rather large. 
Foot very small, compressed, byssi- 
ferous. (hits long, narrow, deeply 
lamcllated, very unequal, outer gill 
rather shorter, and only half as wule 
as the inner, furnished with a narrow' 
plicated dorsaM)ordcr; its lower mar¬ 
gin free posteriorly, adheritu/ to the inner gill in front ; inner 
gill prolonged between the palpi Palpi small, triangular, 
plaited inside. Adductor muscles each of two distinct elements; 
anterior pedal muscle distinct, posterior combined wuth adductor. 



Cgprtrardia ? solenoides, Reeve. 

Mantle-lobes united, margins slightly cirratcd behind. Pedal 
onfice rather large. Foot very small, compressed, acute-edged, 
with a large bysaal pore near the heel Siphons conical, eirrated 
externally ; orifices eirrated ; anal smallest, with a single row of 
large cirri, branchial with an inner series of large cirri, and very 
numerous tine cirri outside Palpi moderate, obtuse. Gills two 
on each side, deeply plaited, the ridges grooved ; outer gill shorter 
and narrower; inner gill prolonged between the palpi; gills 
united posteriorly, their lower margins entirely free. 


XII.— On Fossil Ecfnnoderms from the Island of Malta ; with 
Notes on the stratigraphical distribution of the Fossil Organ¬ 
isms in the Maltese beds*. By Thom is Wriuht, M.l). &c., 
Professor of the Natural Sciences m the Cheltenham Grammar 
School, 

[With four Plates.] 

A. Notes on the Maltese beds, with the species they contain. 

Thk Island of Malta is entirely composed of tertiary rocks of 
Miocene age, which have been described by Capt. Spratt, R.N.+, 

* Being the substance of a Lecture delivered to the Members of the 
Cotteswolu Club, held at Tort worth Court, September 14, 1854. 

t “On the Geology of the Maltese Islands, with Notes ou the Fossils 
b\ Prof, E Forbes. Proceed of the Geol Soc. London, vol iv p 22b 
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and surveyed and mapped by the Earl Dune*. Through hi* 
lordship's kindness, we have been enabled to study a complete 
suite of Maltese rock specimens, together with an extensive col¬ 
lection of the fossils obtained from them, whilst resident in the 
island; and it is but just that we should state, at the outset of 
these remarks, that whatever is valuable m this memoir relating 
to the stratigraphical distribution of the Urchins and other 
fossils in these beds, is entirely due to the Earl Ducic, who has 
most liberally given us all the information he noted on the spot, 
relative to the range and distribution of the species. It is to 
be diNtmetly understood, however, that neither the measurement 
of the beds, nor the limitation of the range of the fossils m 
them, are given as absolute truths, but rather as the nearest 
approximation thereto winch the present state of our knowledge 
permits. 

The Maltese islands comprise Malta, Gozo, and Cunnno 
Malta is seventeen miles m length by seven m breadth; Gozo 
is nine iri length by five in breadth; and Curmno about two 
in length by one in breadth. The direction of then 1 long axis 
is S.E. and N.W., which, w ith the channels, is about twenty-rune 
miles m length. All the rocks arc sedimentary and marine, having 
a slight inclination from N.E. to E.N.E.; their direction corre¬ 
sponds with that of the Apennines, and with the intermediate 
line observed in Sicily from the Val di Noto to Polizzi. Nume¬ 
rous faults traverse the N.W. half of Malta and the S.E. of Gozo, 
which have much disturbed the beds, caused the depressions now 
forming the north and south channels between Curnmo and Malta 
and Cumino and Gozo, and left the islet of Cummo an isolated 
fragment of the uppermost beds, which attests the former con¬ 
tinuity of the land, before these islands were fractured by subter¬ 
ranean and denuded by aqueous agency. “ The mineral deposits,” 
says Oapt. Spratt, “composing this group, have a thickness of 
800 feet visible above the sea; they lie nearly horizontal, and are 
conformable, although there is a great diversity of mineral cha¬ 
racter and condition m the series. None of the deposits arc 
wholly destitute of organic remains; but, on the contrary, they 
generally contain them in tolerable abundance, and m a good, 
state of preservation.” The strata may be divided into five groups, 
each of which contains fossils that are special to it, very few of 
the species being common to the whole series. These, m a 
descending order, are, 1st, the coralline limestone; 2nd, the yellow 
sand) 3rd, the clay; 4th, the calcareovs sandstone; 5tn, the 
hard cherly limestone . 

* The Earl Ducie kindly presented a copy of this map to Mr. Good- 
enough* book- and map-seller, Strado Reale, Malta, by whom it is now 
being published. 
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No, 1. The coralline limestone , consists of a reddish-white 
calcareous rock, mostly hard and compact, and sometimes 
changed mto an indurated calcareous sandstone. It attains a 
thickness of 100 feet, but has been much denuded m several 
localities. Some isolated portions of this bed, from being 
slightly variegated in colour, were formerly used for certain 
durable work, under the name of Gone marble. 

Fossils of No. 1. 

Mollusca. 

Voluttt, east of a large specie# 

Ilahotis, ditto of a n. sp 
Trofims, ditto 

Spondylns quiucpiecostatus, Desk. 

O siren Bobhiyei, Desk. 

-Virleti, Desk 

Pecten Pandora, Death 

-8<|uamuloMin, Desk 

-Burdignlensn, Desk 

Area, easts of. 

Cytherca, ditto. 

Bhyozoa. 

Esehorn inonihfera 
Ksehauna, u. sp 

Okvmtacea 

Carapaces and chid no of several 
species. 

No. 2. The yellow sand, is sometimes slightly indurated, and 
has an abundance of greenish-black grains intermixed with it. 
In some places it abounds with Foraimmfera. Enormous numbers 
of Lentumhtes complanatus , Defr., the flat side of the shell cor¬ 
responding with the bedding of the rock, occur in some localities, 
as in the cliffs of Itamala Bay, Gnzo, and in many places in 
Malta. Intercalated with these Nummulites arc banks of 
oysters, the teeth and vertebra' of fishes, especially those of the 

f reat shark, Carcharodon megalodon , with the bones of Cetacea. 

he greatest number of Echmoderms are likewise found in this 
bed. It vanes m thickness from 10 to 40 feet. 

Fossils of No. 2. 

Mammalia, determined by Carcharodon megalodon, Ayass., do 
Prof. Owen (Forbes). Carclmrias producing. Ay ass., do 

Delphmus, more than one atiecies Oxjrluna xipliodon. Ay a s' s , do. 

Manatus ? bones apparently of this hastilis^ Ayass., do. 

genus. -Mantelli l Agim\, do 

* ’ Ilemipristis serra, Ayass., do. 

Fishes, determined by Sir Philip .-pauculcns, Ay ass. 

G. Egcrton (Forbes). ’With other undetermined Sqimhda- 

Ccrax aduneug, Ay ass., teetlrof 


Echinodkkmata. 

CulariH Milctensih, Forbes. 

Echinus Dueiei, Wnykt. 
Kchinobunpa# Dcahayesu, Desor. 
Clypeaster crasaicostatua. vm of C 
altos. 

Brissua latns, Wright 

-imbruMituH, Wnykt 

-ohlougus, Forbes, MSS 

BriHsopsm Ihicici, Wnykt . 
Schizaster eiirvuotus, Agassiz 
Pcricosmus cxcentricus, Wrtyht 

Co llALLI A 

Stylastruea. 
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Mollubca. 

Nautilus, 2 sp., imdescnbed. 

ScAlarm retusa, Brocrh. 

Voluta. Mitra, Cypra v a, Conus, 2 sp., 
Columbelln, Oliva, Naiica, Turri- 
tclla, Turbo, l’l euro tom a, Pyrula, 
Phorus, Troehua;—casts only of 
these genera 
Ostrea virlcti, Desk 

-naviculans, Desk. 

Perten cristatus, Jironn 
• -— squamulosus, Desk. 

-Burdigalcnsts and 3 other sp. 

Area, Isorardia, Venus, and Tellma, 
in the form of oasts 
Terebratula ampulla, Brvccht. 

-bipartita. 


Bryozoa. 

Cellepora mamrmllata. 

Rctopora 

EcilIKODKRMATA. 
Clypeaater altus et var. C. turntus, 
Ueske 

— inargmatuft, Lawk. 

-folium, Ay ass. 

Kchinolamjuis Itichardi, Desmoul 

-Rleinn, Gold/. 

Cunoclypus plagioaomus, Agtm. 
Bnssus oblongus, Forbes. 

Foraminiprra. 

Lentieulites complanatus, Defranre. 

Couallia 
Caryophyllia Pungia 


No. 3. The clay bed, has a dark blue, drab, or a light gray 
colour, and is much charged with iron. In it arc found crystals 
of gypsum, and occasionally nodules of sulphur. It vanes m 
thickness from 30 to 60 feet. It is the retentive water-bearing 
stratum of the islands, and all the water falling upon the upper 
beds percolates through them, and bursts out m springs along 
their line of junction with the clay. Casts of shells and frag¬ 
ments of bones are very abundant m it; but Echmoderms are 
comparatively rare. 

Fossils of No. 3 

Fishes. Echinouermata 

Teeth of Myhohatis, Lanina, Car- Spatangus Deamarestu, Golrff 
charias, and Kuphyllia, are abun- Pencoaums latua, A yews. 
dnnt. 

Mollusc,a i Cohallia 

Megaaiphoma zir-zac? (allied to the ^ ul) £ ia ^ 

Lon don-clay ajMjeies) 

Scalaria, Pleurotoma, Mitrn, Cassis, 

Rostellam, Conus, 3 or 4 sp., 

Pecten, Ostrea, Cardita, Lucma. 


No. 4. The calcweous sandstone .— “ This bed covers the 
greater part of the island of Malta. From it nearly all the build¬ 
ing stone is procured, and it is likewise the rock from which the 
Maltese vases are cut. The lower beds abound m Echinoderms. 
Scutalla and Schizaster are not unfrequent; but Ilemiaster 
Scilla is the most abundant species. These Urchins are often 
seen standing out in relief on the beach, the sea having worn 
away the surrounding rock. They are very serviceable m afford¬ 
ing a foot-hold on the rocks, wbicn otherwise would be danger¬ 
ous to land upon.” (Lord Dude.) This bed is subdivided by 
Capt. Spratt into five strata, which he thus describes:— 
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“ D. is a white calcareous sandstone, lying subjacent to the 
marl, into which it quickly passes, and is from 20 to 30 feet m 
thickness* 

“ E. is a bed of fine-grained sandstone, 15 to 20 feet thick, 
of a reddish-white, and sometimes gray colour. These contain 
several species of Forammifera. 

u F. a pale yellow calcareous sandstone, often containing flinty 
nodules, from 30 to 50 feet thick. In some parts it is thinly 
stratified, and separable into brittle plates of sandstone; but 
more generally it assumes a closely bound and un at ratified cha¬ 
racter, when it is used for building; but it is very liable to 
exfoliate on exposure to the weather. 

“ G. Chocolate-coloured nodules, irregular in figure' and size, 
m calcareous sandstone, with which are mixed casts of shells, 
Caryophyllia, and other organisms; also fishes' teeth, vertebrae, 
and coprohtcs are very abundant. All the nodules are of 
organic origin; it is, m fact, a bone-bed of considerable extent, 
for it preserves a very uniform character throughout the islands; 
but in Gozo it is more developed, and contains more remains, 
especially in a flat ledge just above the sea-level, under the cliff's 
of Fort Chambray, and at Marsa il Forno, on the north-cast 
coast, where its durability has checked the encroachment of the 
sea. Its thickness is estimated at from 2 to 8 feet. 

“ II. A close-gramed, pale yellow sandstone, incapable of being 
split along the line of bedding. It is extensively quarried for 
building and other purposes, being easily cut with the knife or 
saw. Large blocks of it are turned into pillars, vases, balus¬ 
trades, and other architectural ornaments. This stone is exten¬ 
sively used for building in the islands; and, for the same use, 
ib largely exported to many parts along the shores of the Medi¬ 
terranean. It attains a thickness of from 40 to 50 feet. 

“ The stone from which the finely-carved vases are cut, comes 
from the lower part of this bed, and is obtained near Naxiar. 
The rock ra this locality dries whiter, is finer grained, and more 
compact than in general."— Spratt. 

“It is impossible to distinguish between the beds D, E, F, 
in the above grouping, except in cliff-sections ."—Earl Dude . 


Fossils of No. 4. 

Rrptilia. Mollusca. 

Nautilus, sp undescribed. 

Chelonm, ap Scalar* Dunn. 


Fishes. 

Pycnodus, numerous teeth of this 
genus, with vertebra and other 
bones of this class 


Conus, Cyprasa, Solarium, 
Phorus, casts only. 
Pecten latieosta, 

-llurdigaltmsis 

Lucin* Tellinn. 


Nation, 
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Sohizftstcr Desori, Wright . 
Spatangus Hoffmaum, Qoldf. 
KeuteUa sub rotunda, Leske 

-stnatula, Marcel de Scrrex. 

Htmopsis erescentieus, Wright. 
Ilcwuistcr Grateloupi, Desor 
—- Scilbe. Wright. 

-Cotteaui, Wright. 

No. 5. The hard cherty limestone , 11 is a yellowish-white 
cream-coloured limestone, having sometimes semi-crystal line 
strata alternating with an oolitic grit or sandstone, apparently 
composed of minute fragments of shells and corals. It attains 
a considerable thickness, since nearly 400 feet of it in perpen¬ 
dicular depth is visible on the north-west coast of Gozo ” 
(Spratt.) u This bed forms a high and rocky coast-line on the 
south end of Malta, and dipping to the north appears about the 
water-line m the neighbourhood of Valetta and Sliema, forming 
a barrier to the sea. Probably the softer superincumbent beds 
have in course of time been worn away, till the appearance of 
this rock arrested any further encroachment. A Scutella inva¬ 
riably marks the junction of this bed with No. 4.” ( Earl Ducie.) 
The New Dock is built of this rock, and it is quarried in several 
places for building purposes, and it is likewise burned for lime. 

Fossils of No. 5. 

The fossils of this bed are imperfectly known, from being 
obtained with much difficulty. Of Mollusca, casts of Solarium , 
Conus , Phorus, Natica , Cyprata , Peclen, Lucina, and of the 
Cirrhipoda, Balaam , have been recognized in it. Of the Echi- 
nodermata, u Sculella subrotunda , Clypeaster, sp., Brissus, sp., 
identical with that of No. 2. Such is also the case with the 
Fectens.” (Forbes.) 

We cannot conclude our brief notice of these Maltese deposits 
without alluding to a similar Urchin bed of the same age in 
the island of Corsica. Through the kindness of our friend M. 
Michelin, the eminent zoophytologist of Paris, we received 
some time since a number of Eclnnicfa from this Corsican 
deposit, which wc have carefully compared with the fine suite 
of Maltese Echinoderms now before us. Many of the species 
from Corsica and Malta arc identical, although some from both 
islands arc special to each region. Prom these data we con¬ 
clude, that the deposits containing the Echinoderms described 
in the sequel of this memoir arc of the Miocene period, and of 
the same age as the tertiaries of the south of France, the north 
of Italy, and of Doberg bei Biindo in Westphalia. M. Collomb, 
an eminent French geologist, lately visited the Urchin bed near 


Cirrhipoda. 
Balanus stellam. 

Lepas, sp. 

Crpstacba. 

Numerous remains of this class 
Echinodermata 
Kchizaster Paikmsomi, Def ranee 
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Bonifacio in Corsica, and has given an account thereof in a 
letter addressed to Prof. Constant Prevost; the following abstract 
relating thereto will be read with interest:— 

" We shall quit now/* says M. Collomb, " the eruptive rocks, 
and transport ourselves to the south, at Bonifacio, where we 
have remained some days, to go and see the bed of fossil Urchins. 
They are found m a fragment of limestone completely enclosed 
m the granite. Bonifacio is built upon a high escarpment of 
this limestone, formed of horizontal beds having a coarse struc¬ 
ture, full of the fragments of shells, the species of which were 
indeterminable. This escarpment is incessantly beaten and 
demolished by the action of the wind and the sea. Upon all 
this coast the beds overhang, and are worn into caverns by the 
inroads of the sea. 

"The bed of Urchins is situated at some leagues to the north¬ 
east of Bonifacio, towards the roadstead of Santa-Manza, at the 
limit of the granite. The escarpment itself is here granitic, 
and the Urchin limestone caps the granite. The bed which 
contains the most beautiful specimens is only accessible by 
means of a ladder, and their extraction is difficult.” 

The Calcaire k Oursms is only found in three localities m 
Corsica, at Bonifacio, at Alena, and at Samt-Florcnt, and 
always in small detached beds of inconsiderable extent, which 
do not extend into the interior of the island. The deposits of 
Bonifacio and Samt-Florcnt were the only ones visited by M. 
Collomb*. The rock is a light-coloured limestone, sometimes 
white and soft, or hard and cherty, and contains an abundance 
of small quartz pebbles derived from the decomposed granite. 

B. Description of the Fossil Maltese Echmoderms. 

Cidaris Miletensis , Forbes MSS., n. sp. PL IV. fig. 1 a-c. 

Test oblately spheroidal, much depressed at both poles; am- 
bulacral areas undulated, depressed in the centre, with an 
elevated marginal row of close-set tubercles on each side of 
the areas; poriferous avenues of the same width as the areas; 
iuterambulacral areas rather prominent, with two rows of 
pnmary tubercles, about six in each row; mammillary emi¬ 
nences large, each with a circle of boundary granules ; spines 
nearly the diameter of the test in length, tapering from the 
base to the apex; mouth-opemng very large. 

Dimensions .—Height x ^ths of an inch ; transverse diameter 

1/u inch. 

* Bull, de la Boo. Geol. <Us France, tom xi. p. 67 et seq., 2 sent*. 
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Description** —This is a very rare Urobm in the Maltese beds. 
It has an oblately spheroidal figure, and is much depressed at 
both poles; the ambulacra! areas, with the poriferous zones, are 
gently undulated; they measure together Aths of an inch in 
width; the areal band is depressed in the middle, and its 
elevated margins are covered with two rows of large equal-sized 
close-set granules; internal to these are two rows of much smaller 
granules, and down the centre is a depressed furrow: the pori¬ 
ferous avenues lie likewise m depressions, bounded internally by 
the marginal granules of the ambulacral areas, and externally by 
the encircling granules of the primary tubercles: the inter- 
ambulacral areas are 3£ times the width of the ambulacral; they 
form rather prominent convex portions of the test, with from 
five to six rows of primary tubercles m each of the two rows of 
these areas: the arcolas are large and prominent, the summits 
are smooth and without crenulations, aud the tubercles, which 
are proportionately large, and with a very Rmall perforation in 
their summit, stand w*cll out from the body: a circle of larger 
granules surrounds the base of the mammillary eminences; 
these circlets are each complete in the two superior tubercles, 
but one series is common to two tubercles in those near the 
mouth ; the boundary m all, however, is defined, as none of the 
areolar spaces are confluent: in the centre of the mtcrainbulacral 
areas is a depressed space, which is filled with small close set 
granules: the mouth-opening is very large, and that for the 
apical disc is so likewise: the spines taper gently from the 
shoulder to their apex; they are round, and sculptured with 
longitudinal lines; their absolute length is not determinable, as 
neither of those before us are perfect; they may have attained 
the length of the diameter of the test. 

Affinities and dtffermces .—We know so few true Cidanles 
from the tertiary rocks, that materials for comparison fail us. 
The only species we possess is the C. Alabamerms, Morton, from 
the tertiariesof the U. States, which has nearly straight am¬ 
bulacra, ten tubercles in each row in the mterambulacra, with 
wide intertubercular spaces between each pair of rows. The 
Maltese Urchin differs essentially from this species, and may be 
easily distinguished from it by the concave ambulacral areas, and 
the marginal rows of tubercles that define these portions of the 
test. It is somewhat remarkable that we should have discovered 
so few Cidarites in all the Urchin beds that have been so dili¬ 
gently explored in the tertiary beds of Europe. 

Locality and stratigraphical range . —This species has been 
found only in bed No. 1, the Gozo marble, where it is rare. 
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Echinus Dudei, Wright. Pl. IV. fig. 2. 

Test circular, much depressed : ambulacral areas more than half 
the width of the mterambulacral, with two rows of marginal, 
nearly equal-sized tubercles throughout, and two other rows 
within these, extending from the border to the mouth ; one of 
these inner rows ascends a short way above the border : inter- 
ambulacral areas with eight rows of tubercles at the border, 
diminishing to two rows above the others, disappearing or 
becoming of secondary size ; from the border to the month, 
the eight rows continue of uniform size: the pores are in 
triple oblique pairs; between each pair there is a slight ridge 
of the test, which gives a singular zigzag figure to the pori¬ 
ferous avenues : mouth large and decagonal, base flat: apical 
disc of moderate size, but not preserved. 

Dimensions.—Height ^ths of an inch; transverse diameter 
1J& ^ch. 

Description. —Tins beautiful Urchin lias been thought to ho 
identical with the E. Scillce , JUesmouL, and the one figured by 
Sciila in pl. 13. fig. I, pl. 25. fig. 1, and pl. 26. fig. A, B, of 
his work*; but the number of tubercles on each of the plates 
in our specimen differs from the Echinus e Messana of that 
author, who has figured only one largo tubercle on each plate 
of that form* From E. Scilhe it is certainly distinct, as we 
know of no Urchin that is common to the cretaceous and 
tertiary rocks. Ilie test is circular, much depressed on the 
upper surface and flat below, the ambulacral areas are almost 
A tils of an inch in width at the border, where we count 
tour rows of tubercles; the marginal rows are very uniform m 
size and arrangement from the month to the disc; the two in¬ 
ternal rows arc smaller, and continue from the border to the 
mouth; one of these extends a short distance on the sides, but 
on the upper half of the areas there are only the two marginal 
rows: the mterambulacral areas are /jths of an inch m width 
at the border; there are eight rows of tubercles at this point 
and onwards towards the base, they are nearly of the same size; 
but, from the border to the apical disc, the second row, from 
the ambulacral areas, alone possesses the size the tubercles have 
at the border; the tubercles in the others diminish m size, and 
disappear as the areas become narrower; above, we find only 
two marginal tubercles of the primary size, and internal to 
these, a row of secondary magnitude irregularly set: all the 
tubercles are raised on mammillary eminences, with areolas 
around their bases, and numerous large granules fill up all the 


* De OorporibuB Marinis Lapidcscentibut*. 
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intervening spaces, so that the surface of this Echinus has a 
very tubcrculated appearance. The poriferous avenues are on a 
level with the test; the pores arc arranged in triple oblique 
pairs ; between each pair there is a slight elevated ridge j every 
two ridges of each triple oblique pair of holes is connected by 
another ridge, which runs at an angle of 45° to them; by this 
arrangement the poriferous avenues exhibit a curious zigzag 
character through these little elevations of the test m the line 
of the pedal pores. The base is flattened, the mouth-opening 
is large and decagonal, and the jaws and teeth are narrow and 
much curved inwards; the apical disc is absent m all the speci¬ 
mens we have examined, the space for the same is, however, of 
moderate size. 

Affinities and differences .—This species may be distinguished 
from Echinus Seircsn, Desmoul., from the Molassc de Provence, 
in having larger tubercles, with less granulation at their base, 
and the absence of the zigzag ridges between the pairs of pores: 
from Echinus dubtus y Agass., another tertiary species from the 
Molasse of Villeneuve in Provence, it is distinguished by the 
more uniform size of its tubercles, the depression of the upper 
surface, and the zigzag ridges of the poriferous zones. 

Locality and stratigraphical range .—It was collected from bed 
No. 1, the Gozo marble, Malta, where it is not uncommon. We 
have dedicated this species to the Earl Ducie, who collected the 
beautiful specimens we have figured. 


Family Clyfeastkiims. 

This natural family includes all the Urchins which have a 
circular, elliptical, or pentagonal form, with a thick test, the 
surface of which is closely covered with small, nearly equal¬ 
sized tubercles sunken m the plates, and surrounded by rmg- 
like arcolas; these all carry short hair-like spmes. The mouth 
is large, central and pentagonal, and is araicd with five strong 
jaws which carry the same number of teeth : the anus is pos¬ 
terior, and marginal or inframargmal: the interior of the test 
is sometimes divided by pillar-like processes of the inner layer 
of the plates. The dorsal portions of the ambulacral areas have 
a pctaloid form, circumscribed by large poriferous zones; the 
basal portions are narrow, rectilineal, or branched. The five 
genital plates form a circle around the madreporiform body, 
and between these are wedged the five ocular plates. This 
family includes the genera Clypeaster , Lamk., Laganum , Klein, 
Echinarachnius , Van Phels., Arachrwides , Klein, Scutella, Lamk., 
Dendraster , Agass., Lohophora , Agass., Encope , Agass,, Rotula , 
Klein, Mellita, Klein, Runa, Agass., Mouhrtsia, Agass., Scutellina , 
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Agass., Echinocyamus , Van Phels., Fibularia, Lamk., Lenita, 
Desor. 

Genus Clypkaster (Lamarck, 1816 ). 

Form oval, inclining to pentagonal, rostrated before, truncated 
behind; upper surface more or less inflated, sometimes campa- 
imlate, conical or subcorneal; inferior surface flat, always concave 
around the mouth, with five straight simple ambulacra! furrows 
proceeding from the angles of the mouth to the border; the 
dorsal portion of the ambulaeral largely petaloid, greatly exceed¬ 
ing the mtcrambulacra in size, and forming elegant Icaf-likc 
expansions, m general convex, arched, and prominent; bounded 
on each side by large poriferous zones, the pores of which arc 
wide apart anil united by transverse sulci; the apical disc formed 
of five genital plates at the summits of the interambulacra, with 
five ocular plates alternating with them; in the centre of this 
circle is the spongy mudreporiform body, of a pentagonal figure: 
tubercles uniform »n size and very numerous, equally distributed 
over the test; summits perforated, and surrounded by very 
deep areolas; mouth symmetrical, central, pentagonal, lodged m 
a concave depression in the middle of the base; auricles composed 
of ten distinct auricular processes set in pairs: the jaws form 
a pentagonal pyramid, composed of ten separate pieces, trun¬ 
cated at the summit, which is bordered by a subcircular band ; 
teeth five, large, and bent: anus small, round, and mfrarnar- 
gimil: interior of the test with a number of pillar-like processes 
towards the border. All the species of this genus live m the 
seas of warm latitudes, or are found fossil m the tertiary rocks 
only. We have six living and twelve fossil species. 

Clijpeastei' alius, Leake, ap. 

8yn. Echinus h Mehta , Scilla, Corp. Mar. pi. 9. figs. 1, 2. 
Echtnanthus aftus , Leake, Klein, Eckinoderm. apud Leske, No. 48 
p. 189. pi. 53. fig. 4. 

Echtnus altus , Gnielm, Limit' by Turton, vol. iv. p. 149. 

Clypeaster altus , Lamarck, Hist. Nat. des Anirnaux sans Vcrtebres, 
2ud cd, tom. iii. p. 290 ; Deslongelmmps, Encycl. t. u. n. 199 , 
Defrance, Diet. Sc. Nat. t. ix. p. 449 , Blainvifie, Man. a’Aotin. 
p. 21(5; Desmoulins, Echiniaes, no. 7. p. 2lfi; Agassiz and 
Desor, Cat. raix., Ann. Sc. Nat. tom. vii. p. 130; Sismonda, 
Ech. Foss. Nizza, p. 40 , Ech. Foss. Piem. p. 40 ; Grateloup, 
Mem. Foss. Qursius de Dax, p. 4 i. 

Teat oblong; anterior border convex; lateral borders undulated; 

K sterior border squarely truncated; marginal fold more or 
is thickened; dorsal surface elevated into a dome shape; 
vertex nearly central; ambulaeral areas largely petaloid, their 
base extending nearly to the margin : base flat; mouth large 
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and pentagonal, with a deep sulcus extending from the angles 
to the border, and corresponding to the middle suture of the 
ambulacral areas: anus small, round, and submargmal: 
granulations larger and more prominent at the base than on 
the dorsal surface. 

Description .—This beautiful Clypeaster has been so long known, 
that it seems unnecessary to give any lengthy details of its struc¬ 
ture ; although it may be remarked, however, that we are not 
aware that a detaded description of the species exists. It was 
first introduced to notice through the figure of Scilla, and the 
specimens before us belong to the same type as that given m Ins 
work. Many of the Maltese varieties of this species, however, 
are remarkable for their deviation from this typical form; the 
dorsal surface m them rises into a campanulate shape, and 
the circumference becomes almost round. These varieties con¬ 
stitute the Ch/peaster turn Jus, Agass., from the Miocene of 
Dax, and the Clypeaster Ayassizu, Sismonda, from beds of the 
same age near Nice, We have before us a similar conical 
variety from Malta, belonging to the Museum of the Bristol 
Institution; and others, collected by the Marchioness of Hast¬ 
ings, arc in the Jermyn Street Museum. 

All the specimens in Earl Ducic's cabinet, with one exception, 
belong to what wc regard as the typical form. This remark¬ 
able exceptional specimen agrees with the brief notice of C. 
Tauricus *, Desor :—“ Tr£s grande eapece, allongee, pentagonale, 
h bord fortement renfle. Zones poriferes ires large k leur ex- 
tremite. Tert. du Taurus, ile de Crete.” If we are correct m 
referring all these varieties to C. alius, it follows that this species 
has a wide range of deviation from what wc take to be its typical 
form ; but these limits of variation are probably not greater m 
this than in some other species of Urchins. The following 
table shows the relative dimensions of three forms,—the typical, 
the conical, and the flattened and tumid varieties:— 

Forms. . Length. Breadth 

- - - -— — ———.—- _ 

Type specimen. 5 inches. 4*^ inches. 

Conical, vor a . 5 fir „ ,, 

Tumid, var. b .. ( i-fi „ bfi^ „ 

The ambulacral areas are largely petaloid, nearly equal in 
length and width ; they are rounded, widely open below, 

ana extend over four-fifths of the dorsal surface in the type 

form, over nearly three-fourths in the conical form, and over 
almost four-fifths in the tumid varieties; in all, the areas form 

* Cut raisonne de» Echinide*, Ann. So. Nat. tom. vn. p. 1^1 
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E rominent convex elevations of the test, which are bounded 
y wide poriferous avenues, composed of two series of simple 
pores united by oblique grooves; the internal senes of pores are 
round, the external series are elongated transversely in the 
direction of the grooves; the pores at the end of the avenues 
are much more so than those of the summit, the apical disc 
is small, and occupies the centre of the dorsal surface, lying in 
a slight depression formed by the bendmg-m of the summits of 
the areas; those of the single area, and the antero-lateral and 
postcro-lateral areas of the left side, being rather more pro¬ 
minent than those of the right side of the test. The madre- 
ponform body occupies the whole surface of the disc, the ocular 
and genital plates being quite indistinguishable from the general 
structure of the test; the five genital pores pass obliquely into 
the interior, at a short distance from the disc. 

The base is flat, and the mouth lies in a very deep depression 
in the centre of the under surface; the opening is pentagonal, 
its wide walls being formed by the incurving of the basal por¬ 
tions of the areas; from each of the angles of the pentagonal 
opening, a deep furrow passes outwards towards the margin of 
the test, and becomes continuous with the median suture of the 
ambulacral areas. The jaws are absent in all the specimens wc 
have examined. The anus is a small round aperture, situated 
near the posterior margin of the base of the test; in some 
specimens it is elongated m the transverse diameter, and 
measures about /^ths of an inch across. The tubercles arc 
nearly of the same size on the upper surface, and their summits 
are level with the test, so that the areola* which surround them 
are excavated out of the superficial layer of the calcareous plates. 
The mtcrtubercular surface is ornamented with a microscopic 
granulation, disposed in circles around the areolaa of the tu¬ 
bercles, and filling up all the intervening spaces. The tubercles 
at the base are larger and more closely set together than those 
on the dorsal surface; a row of five or six tubercles is seen on 
each of the interfissural bands of the poriferous avenues. 

. Affinities and differ e?ices .— C. altos has many traits m common 
with C. rosaceus . In the general outline, in the size, form and 
extent of the ambulacral areas, there is much resemblance ; but 
the campanulate form of the dorsal surface, the smallness of the 
apical disc, and the trunrature of the posterior border constitute 
differences which may be traced through all the varieties 
C. altrn assumes. The thickness of the marginal fold, and the 
great development of the ambulacral flower, when compared 
with the thinness of the border and the limited extent of the 
ambulacra, distinguish at a glance C. altus from C. Tarbelhanus, 
C. marginatm , and C. scutellatus . The dome-shaped upper 

Ann. fy Mag. Hist. Scr. 2. VoL xv, 8 
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surface of C. umbrella, with its flattened ambulacra! areas and 
convex prominent interambulacral spaces, its star-like apical 
disc and small mouth-openmg, widely distinguish this species 
from C. altus . The affinity, however, is very near between 
C. altus and C. crassicostatus , the principal difference consisting 
in the more prominent rib-like prominence of the ambulacra! 
areas. 

Siratxgraphtcal position .—Tins is the most abundant of all 
the Maltese Urchins. It is collected from bed No. 2, the 
yellow sand, associated with C. Tar hr lharms, Echxnolampas 
Htchardi, and the other Echinoderms enumerated m the palieon- 
tological resumt given m the introduction to this memoir. The 
test is very well preserved in most specimens. Those from the 
sand with black particles are in the finest preservation. In this 
stratum the Urchins are accompanied with Terebratula ampulla, 
Pecten squamulosus, P.Burdigalensis , Os hr a Virleti,0. navu'ulans> 
and masses of Lenticuhtes complanatus , with Cvllepnra mammiU 
lata, Eschanna rmmihfera, and other Bryozoa, 

It has been collected trom the Miocene beds of Port-de-Bouc, 
Saint-Mimato, Tuscany; Nice, Tumi, He de Crete, He de 
Capr6e; Bonifacio, Corsica; Oran. The Maltese specimens arc 
contained in the British Museum, Geological Museum, Jcrrnyn 
Street, and Bristol Museum; that from the He de Caprec is in 
our cabinet. 

History .—First figured by Scilla, in 1670. The list of 
synonyms prefixed to this article exhibits the various epochs in 
its history. In none of the works we have consulted is any 
detailed description of the species given. 

Chjpeaster margmatus, Lam. 

Syn. Scilla, Corp. Mar. tab. 11. fig. inferior. 

Clypeaster margmatus , Lam. An. sans Vert. tom. iii. p. 290, 2nd 
ed.; Dcslongchamps, Encyel. Method, t. ii. p. 200; Defiance, 
Diet. Sc. Nat. t. ix. p. 450; Blainville, Man. Act. p. 210; 
Grateloup, Foss. Ours, jp.40; Agassiz and Desor, Cat. raisonne, 
t. vii. p. 131 ; Desmoulins, Etudes des Echiuides, no. 12. p. 218. 

Test large, depressed, subpentagonal, margin thin, broad, and 
expanded; outline of the border undulated; ambulacral areas 
short, oval, and convex, rising abruptly from the thin border, 
and forming a dome-shaped elevation m the centre of the 
doml surface; base flat; mouth-opening small and penta¬ 
gonal, with five simple sulci extending from the angles 
thereof to the margin; anus small, round, and submargmal. 

Dimensions .—Antero-posterior diarrieter 6*^ inches, breadth 
inches, height at the centre 1^ inch, thickness of the 
margin about £th of an inch. 
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Description* —This magnificent Urchin was figured by Bcilla. 
JFhc specimens before us agree very well with his drawing, 
although the foreshortening of the dorsal surface does not give a 
sufficient elevation to the ambulacral dome. The expansion of 
the margin, and thinness thereof, make a marked distinction 
between this and other cognate forms. The figures given by 
Gratcloup of his C. Tarbelltanus so exactly resemble the large 
specimen before us, belonging to the Bristol Museum, that we 
no longer doubt that species being a variety of C. marginatm . 
This species, like C. alius , exhibits much deviation from what 
may be considered to be its type form. A long and attentive 
study o( the Echtntdm has shown us, that such difference of 
outline is the rule, and not the exception, in the group; and 
that specific characters must be drawn from organic structure, 
and not merely from outline, if we wish our species to have a 
permanent place in the register of Nature’s forms. The ambu¬ 
lacra! areas arc gracefully petaloid, rounded at the base and 
tapering towards the apex; they are convex and prominent, and 
extend about half-way between the vertex and the border, the 
test rising into a dome-shaped elevation m the rcgiou of the ani- 
bulacral areas. From the ease of the areas to the circumference 
the margin is thin and expanded, and in this respect resembles 
a Scutella much more than a Vlgpeaster. The interambulacra 
between the poriferous avenues form convex elevations, which give 
a stellate character to the central dome, all the more conspicuous 
as it rises abruptly from the thin expanded margin, which is 
almost destitute of any elevation. The tubercles are larger on 
the basal than on the dorsal surface. In only one of the specimens 
before us is the inferior surface exposed. The base is Hat. The 
pentagonal mouth is much smaller than m Cl alttts. In a speci¬ 
men before us, measuring 4^ inches m length, the mouth¬ 
opening is / {) ths of an inch m diameter; the oral lobes curve 
inwards ana form the interspaces thereof. Acute narrow am- 
bulacral grooves pass outwards to the circumference. 

Affinities and differences .—The thin and broadly expanded 
border of C. marginatm , with its short ambulacra, aud central 
dome rising suddenly from the middle of the test, form a group 
of characters which enable us readily to distinguish this species 
from its congeners, with one exception, Cl Tarbelltanus . The 
excellent figures of this Urchin, given by Grateloup m his able 
Memoir*, we have compared with two forms of C. marginatus 
from Malta, and we confess our inability to distinguish the 
differences between them aud the author’s type-figure, Agassi?. 

* M£m. sur ies Our*. Fow. de Dax, p. 40. ph 1. fig* Mu 

8 * 
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and Desor consider them to be the same, and we agree with their 
conclusion. 

Grateloup observes, in describing C, marginatus , u We ought 
not to confound this species with that which 1 have described 
(C. Tarbellianus), with which it has great affinities of form, figure, 
and size. Its test has also a summit tres-renjlc, convex, and 
more elevated than iu C. Tarbelhanus ; but its border is a little 
less evasSy and much less tranchant. The ambulacra# are equally 
shorter, more redresses , and of a more oval and acute form.” 
Wc have only to observe, that the characters here cited vary 
m different individuals, and at most amount to that limit of 
variation which we have already observed is seen m all species 
of Urchins, where a number of individuals of the same form arc 
assembled for comparison. 

Stratigraphieal range .—This species is found in bed No. 2, 
the yellow sand, associated with C, altus and the other forms 
enumerated from that stratum; it has been found likewise m the 
Miocene beds of Touramc, Landes, Naros, Bonifacio, Santa 
Manza, Corsica; and Dax. 

History. —First figured by Scilla, and afterwards by Lcskc. 
Fine specimens are contained in the Mus. Jermyn Street, 
British Museum, Bristol Museum, and the Collection of the 
Earl Ducie. The specimen in our cabinet is from Santa Manza, 
and was sent us by M. Michelin. 

Clypeaster folium, Agassiz. 

Syn. Clypeaster folium, Agassiz audDesor’s Cat. rais., Ann. Sc. Nat. 
tom. vn. p. 131. 

Test subheptagonal, much depressed; borders thin and sharp 
like Scutella ; the petaloid ambulacra short, open, and ex¬ 
panded below; acutely lanceolate at the apex; ambulacral 
rosette small, and rising gently from the middle of the dor¬ 
sum ; poriferous zones lie in angular depressions ; apical disc 
small, with a central prominent raadreporiform tubercle. 

Dimensions .—Antero-postcrior diameter inch, transverse 

diameter inch, height ^ths of an inch. 

Description .—The general outline of this little Urchin, with 
the structure of its ambulacral rosette, clearly prove it to be a 
Clypeaster , whilst its depressed dorsal surface and thin border 
show it to have affinities with Scutella . Its outline is subhep¬ 
tagonal, with the anterior border slightly produced; the petaloid 
ambulacral areas are short and widely expanded below, tapering 
and acutely lanceolate above; their apices closely approach at 
the vertex, and meet at the circumference of the madreporiform 



from the Island of Malta . 117 

tubercle; the poriferous zones lie in angular depressions of the 
test, which, added to the convexity of the ambulacra, give a 
much greater relief to the petaloidal star than m other congeneric 
forms; the rosette formed by the petaloid portions of the ambu¬ 
lacra is small, being only a little more than one-half the diameter 
of the antcro-po&tenor axis. The two rows of pores in the pori¬ 
ferous zones diverge gently from each other from the apex to the 
base, and there are from thirty to thirty six pairs of holes in 
each zone. At the junction of the test-plates there arc slight 
depressions on the surface, corresponding to the sutures between 
the same; the tubercles arc small and set rather closely together, 
and the intervening granulation is quite microscopic; the border 
is exceedingly thin and entire; the base is concealed by firmly 
adherent matrix, which cannot be removed without fracturing 
the test. 

Affinities and differences .— C. folium is allied to the young 
condition of V, mar (/mat us, but the general flatness of the dorsal 
surface, and the absence of the eampanulate elevation of the 
ambulacra in that species, added to the greutcr wideness of the 
basal opening of the petaloid ambulacra! areas, and the more 
angular depression m the poriferous zones, afford points of 
comparison whereby these two species may be distinguished 
from each other: the thinness of the border and flatness of the 
dorsal surface are diagnostic characters by which it may be 
known from its congeners. 

Locality and strati graphical position .—The only specimen wc 
know from Malta is that contained in Earl D tide's collection; 
it was obtained from bed No. 2. We have another specimen 
before us, kindly sent by M. Miehelm from the Miocene terrain 
of Balistro, in the Gulf of Santa Manza, Corsica. Agassiz and 
Dcsor, on the authority of M. Delue, give the tertiary of Palermo 
as the locality of their specimen. 

History .—This species is enumerated in the ‘ Cat. raw/ of 
Agassiz and Dcsor, and stated to be “ eapece tres plate, k bords 
tranchant/* A detailed description of this interesting form is 
now given for the first time. 

Genus Scuteu,a (Lamarck, 18L6). 

Form in general suborbicular, extremely depressed, almost 
always discoidal, more or less enlarged behind; border often tren¬ 
chant, disc entire,margin lobed; posterior border truncated; upper 
surface slightly convex; ambulacral flower small, with elegant, 
flat, blunt leaves; poriferous zones formiug nearly a closed 
arch around them at their base; genital pores four, set around 
the spongy madreporiform body; base flat; mouth small, 



118 Dr. T. Wright on Fossil Echinoderms 

central, and pentagonal, with five ramose ambulacral furrows, 
sometimes branched, passing from the mouth to the border: 
tubercles microscopically small and very numerous; test thick, 
interior divided by pillar-like processes: auricles five; jaws 
forming a more or less elevated star composed of five distinct 
pieces, each formed by the organic union of two elements ; teeth 
five, linear, and horizontal. This genus, as now limited, con¬ 
tains only fossil species, one of which is from the chalk of 
Georgia, United States; all the others are from the tertiary 
rocks. 

Scutella subrotunda } Lcske. 

Syn. Echinus Melitensis , Scilla, De Corp. Marin, tab. 8. figs. 1-3. 
Echinodiscm subrotundus , Lcske apud Klein, tab, 47. fig. 7. p. 206. 
Echinus subrotundus , Gmeiin, Limit' by Turton, vol. iv p. 152. 
Scutella subrolumia , Lamarck, Animaux sans Vert. 2nd ed tom. lii. 
p. 284 , Defrance, Diet. Sc. Nat tom. xlviii. p. 230 , Des¬ 
moulins, Etudes des Eebinides, no. 24. p. 232; Grateloup, 
Ours. Foss. pi. 1. fig 1. p. 36 ; Agassiz and Desor’s Cat. rais., 
Ann. Sc. Nat. tom. vii. p. 132. 

Test very flat, suborbicular; dorsal surface slightly convex; 
ambulacral areas exceeding m length the semi-diameter of the 
disc; base slightly concave; mouth central; anus marginal; 
ambulacral sulci bifid and branched. 

Dimensions. —Antero-postenor diameter 2^ inches, trans¬ 
verse diameter 3 A inches, height /^ths of an inch. 

Description .—The test of this delicate Urchin is extremely 
flat; it has an irregular suborbicular discoidal form, with a thin 
sinuous margin; the dorsal surface is regularly and gently 
convex. The ambulacral areas are more than half the length of 
the diameter of the test; they are of an oblong form, lanceolate 
above, and more obtuse below. The pores m the avenues are 
widely apart; those m the inner series are round, whilst those 
m the external senes terminate in slits that extend about half 
way across the mterporiferous spaces. The apical disc is large, 
and the elements thereof are intimately soldered together. The 
madreporiform tubercle occupies the centre, and the four genital 
pores are pierced at unequal distances around it; the anterior 
pair are smaller and closer together than the posterior pair; the 
five ocular pores are very small. The margin of the disc is very 
thin, and has a sinuous outline; five of the curves thereof cor¬ 
respond to the ambulacral areas, and those appertaining to the 
postero-lateral areas are the deepest and best defined; a small 
notch indicates the site of the anal opening. The ventral surface 
js slightly concave. The mouth, about two lines in diameter, is 
central and subpentagonal; from the angles thereof, five ambu- 
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laerd sulci radiate outwards, which soon become bifid, each trunk 
becoming dichotomously branched in old individuals. The anal 
opening is round, about half the diameter of the mouth, and is 
situate near the posterior border. The tubercles are small, and 
closely placed together; they arc nearly of a uniform size on the 
dorsal surface. 

Affinities and differences. — S. subwtunda so closely resembles 
S. stria fula y 8. Fat yam, and S . product a y that it requires an at¬ 
tentive study to discover the differences between them. As we 
possess single specimens only of these forms, determined and 
presented to us by M. Michchn of Paris, we are certain of their 
identity with the types they represent. The test is narrower 
before, and the ambulacra! areas are much smaller m 8. striatula 
than m S. subrotunda ; the ambulacra! areas are wider, their 
bases and apices arc more obtuse, their sides flatter, and their ter¬ 
minations are more truncated,andthe anus further from the border 
m S.productu than m 8. mbroturuia; the test is more convex on 
the dorsal surface, the apical disc is wider, the margin is thicker, 
the base flatter, and the anal aperture much further from the 
border m S. Faujasn than m S. subrotunda ; the test is more 
produced posteriorly, the margin is more sinuous, the ambulacra] 
areas are more equally lanceolate at the base and apex, the 
inner row of pores of the same curve more gracefully outwards, 
and the anus is further from the border m S. Brongniartii than 
m 8. subrotunda . The size and pyriform shape of the ambu- 
lacral areas, the absence of sinuosities in the margin, and the 
greater convexity of the dorsal surface, distinguish 8. Puulcrisis 
from S. subrotunda . 

Strut igraphical range and distribution .—This species is notun- 
common m the calcareous sandstone bed No. 4, and in the junc¬ 
tion beds of No. 5, the hard cherty limestone, at Malta. It is 
found likewise “m the marine caleairc grossier m the environs of 
Bordeaux; at Bazas, Leognan, Gradignan, Douai, in Dauphme; 
in Tourrame; m Anjou; at Montpellier.” ( Grateloup .) 

IIis torg .—The table of synonyms show's the phasis of the 
history of this species, although other forms have been mistaken 
for it: in fact, the species of Sculcl/a approach each other so 
closely, that, without an authentic sei ics of specimens for com¬ 
parison, similar mistakes may be made. Tins Urchiu is found 
m all the public collections. * The specimens before us arc from 
Malta and Ldognan. 

Sicutella striatula , Marcel de Serres. 

Strut <*lla striatula , Marcel de Serres, Gcognosie des Terrains 
Tertiaires, p. 156 ; Desmoulins, Etudes des Ecbinides, no. 25. 
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p. 234 ; Agassiz, Monogr. des Scutelles, tab. 18. fig. 1-5. p. 81; 
Agassiz and Desor’s Oat. raison., Ann. Sc. Nat. tom. vii. p, 134. 
Scutella subrotunda , Orateloup, Mt*m. Ours. Foss. tab. 1. fig. 1. p.36. 

Teat very flat, miborbicular ; dorsal surface very slightly convex; 
ambulacral areas small, short and narrow, less than the semi- 
diaincter of the disc ; base nearly flat; mouth central; anus 
marginal; ambulacral sulci bifid. 

Dimensions . — Antero-postcrior diameter 2^ inches, trans¬ 
verse diameter 2A inches, height /^ths of an inch. 

Desnvption .—This Urchin so nearly resembles 8. sulrrvtunda , 
that it may be doubted whether it is entitled to rank as a distinct 
species, or ought rather to be considered as a variety of that 
form. The two specimens before us are from localities widely apart 
from each other. One is from the Miocene terrains of Terre- 
Negre, near Bordeaux, the other from the calcareous sandstone 
of Malta. Still the similarity exhibited by these specimens, and 
the persistence of those characters which have been considered 
as specific, incline us to think that S. stnatula may be distinct 
from S . subrotunda . The ambulacral rosette is small; the areas 
arc short, narrow and lanceolate, and are less than the semi¬ 
diameter of the test; the apical disc is small; the madreporiforni 
tubercle is prominent and central; the granulations are almost 
microscopic; the base is flat; the mouth is small and central, 
and the anus marginal ; the ambulacral sulci are bifid; the 
margin of the test, is thm, and the sinuosities well marked. Let 
the student compare these character** with the detailed description 
of 8. subrotunda given in the preceding article. 

Locality and stratigraphical range .—It was collected from bed 
No. 4, the calcareous sandstone at Malta, where it is not common. 
Our French specimen is from the middle tertianes of Tcrre- 
Negre. 

Genus Echinolampas (Gray, 1835). 

Test of an elongated or subdiscoidal form; petaloid portion 
of the ambulacral areas large, generally elevated into convex 
leaves, contracted towards the base, where they cease to rise 
above the level of the test; inferior surface concave towards the 
mouth, which is median, symmetrical, pentagonal, and sur¬ 
rounded by five lobes; basal portions of the ambulacra with five 
short poriferous zones arouud the moutb; anus transversely 
oblong and inframarginal; apical disc small and excentral, five 
genital and five ocular plates placed around the madreporifonn 
body; tubercles small, uniform and numerous, sunk in the test, 
and surrounded by ring-like areolas. Three species are living 
m the seas of warm latitudes; the others are fossil, mostly in 



from the Island of Malta. 121 

the tertiary rocks, A few are found in the upper stages of the 
cretaceous series. 


Echi/iolampas Kleimi , (ioldf. 

Svn. Clypeas ter Kletnii, Goldfuss, Petrefact. Germania*, tab. 42 
%. &. p. 133. 

Fchtnofampas Kleimi , Desmoulins, Etudes (lea Echinidee, p. 346. 
uo. 14; Agassiz and Desor, Cat. raisoime, Ann. 8c. Nat. 
tom. vu. p. 166. 

Test ovato-orbicular m the outline, with the posterior border 
slightly produced ; dorsal surface convex, posterior half more 
elevated than the anterior; ambulacral areas unequal, usually 
on a level with the general surface, but sometimes more 
convex and prominent than the rest of the test; apical disc 
excentral and anterior; base concave; mouth excentral and 
anterior; anus mfraniargmal; both mouth and anus trans¬ 
versely oblong. 

Dimensions. — Antero-posterior diameter 2^ inches, trans¬ 
verse diameter 2]^ inches, height inch. 

Description .—This Urclun has been well figured by Goldfuss, 
and is a very characteristic fossil of the Miocene tertiary beds 
of Westphalia, where it appears to be common. The specimen 
before us is the only one we know from Malta. The circum¬ 
ference is nearly ovato-orbieular, slightly inclining to an obsolete 
pentagon, with the posterior border most produced. The dorsal 
surface is highly convex, the posterior half being much more so 
than the anterior. The ambulacral areas are unequal, as regards 
length, width and development; the single anterior area is the 
shortest and narrowest, the an tern-laterals are next m size, and 
the postero-latcrals are the most fully developed; they have all 
a lanceolate form, with blunt apices. The surface of the areas 
is on a level with that of the mterambulacra, m the specimen 
before us; but in some of the Westphalian Urchins the ambu- 
lacral areas form convex projections on the surface of the test. 
The poriferous avenues, extending down more than two-thirds of 
the dorsal surface, arc well marked m our specimen, and lie in 
depressions of the test; they consist of two senes of pores; the 
internal holes are round, the external run into oblique slits that 
have a direction upwards and inwards; the pores on the right 
and left sides of the areas do not always correspond in length; 
thus, the anterior pores m the antcro-lateral areas are often only 
half as long as those on the posterior side of the same areas, 
and we see a similar inequality, although not to the same 
extent, in those of the single ambulacrum. The anterior and 
posterior pair of the interambulacral areas are much alike in 
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form and development; but the single interambulacrum is 
different, it forms a more convex eminence than the others 
above, and is produced into a slight caudal appendage behind. 
The apical disc is small and excentral, situated nearer the an- 
terior border. The madreponform body occupies the centre, 
around which the four genital holes are pierced. The base is 
concave ; the mouth is nearer the anterior border, is transversely 
oblong, and surrounded by five lobes, formed by the termination 
of the mterambulacra; the posterior single lobe is the largest; 
the anterior pair are next it in size, and the lobes of the postero¬ 
lateral areas are the smallest and most contracted. Between 
the five oral lobes, the poriferous terminations of the ambulaeral 
areas form petaloulal depressions, winch arc perforated with 
numerous holes; these run out and form lines which indicate 
the basal boundaries of the areas. The anus is transversely 
oval, T 4 ^ths of an inch in its long diameter, is more convex on 
its anterior than its posterior border, and is situated dose to the 
margin, it is rather larger than the mouth-opemng. The 
tubercles are small, uniform m size, and closely set together on 
the dorsal surface, and longer and more widely apart on the base. 

Affinities and differences .—The great convexity of the dorsal 
surface, the greater elevation of the posterior than the anterior 
half thereof, the inflated ridgc-hke eminence formed by the 
single mterambulflmim,and the well-defined character of the pori¬ 
ferous avenues, form a group of characters by which E. Kleinti 
is distinguished from its congeners. It has many points of 
resemblance m common with E. ovahs ; but the greater length 
of the ambulaeral areas in this species makes a marked distinc¬ 
tion between them; moreover, in E, Kleinii the base is concave, 
whilst m 75. ovahs it is convex; the latter form is likewise 
flatter and more oval, and its apical disc more excentral than in 
75. Kleinii , 

titratigraphical position. —Collected at Malta, from bed No. 2, 
where it is very rare. It is found, according to Goldfuss, in the 
Miocene beds at Bunde, Osnabruck, Astrapp, and Mcrminghiifen, 
in Westphalia. 

History .—Admirably figured and well described by Goldfuss. 
The only Maltese specimen we have seen of this species is that 
collected by the Bari Ducie, which is in his lordship's museum. 

Echinolampas Deshaycsii, Desor, sp. PI. IV, fig, 3 a~d. 

Syn. Echinolampas Hayesiana , Agassiz and Desor, Cat. raisonne, 

Ann. Sc. Nat. tom. vii, p. 166. 

Test oval, depressed; ambulaeral areas narrow; the poriferous 

zones contracted, without apparent connecting transverse sulci; 
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apical disc small and nearly central; base convex; mouth 

and anus large. 

Dimensions . — Antoro-posterior diameter 2 t \j inches, trans¬ 
verse diameter 1 inch, height ^ths of an inch. 

Description. —The form, size and structure of the ambulacral 
areas afford the best guide to a knowledge of the numerous species 
of this group. The Urchin before us has an oblong form, de¬ 
pressed at the dorsal surface, convex at the base, and slightly 
produced posteriorly. The ambulacral areas are narrow at their 
widest part ; they are about one-sixth the width of the postero¬ 
lateral interambulacra at the border. The poriferous zones are 
narrow, and extend rather more than half-way down the dorsal 
surface ; the pairs of pores are placed closely together, and the slit 
or sulcus, which in general unites the inner and outer series 
of pores together, is absent m this species, or at all events is not 
apparent in the individuals liefore us; the holes of both rows are 
nearly of the same size. Hie mtcrambulacral areas are wide; 
the antero-lateral arc the narrowest; the single mterambulacrum 
is slightly produced in the region of the anal opening. The 
apical disc is small, and situated near the centre* of the test, 
rather nearer the anterior than the posterior border. The disc 
consists of a central nmdrcporifonn spongy body, around which 
the genital and ocular plates arc arranged in a circle; their 
sutural lines of union, however, are concealed, and can only be 
seen m weathered specimens. The base is convex ; the mouth 
is very large, and lies in a deep depression opposite the vertex ; 
it is surrounded with five oral lobes of small size, with inter¬ 
vening petftloidal depressions, perforated with holes in pairs. 
The mterambuiacrum is slightly produced posteriorly. The 
anus is a large transversely oblong opening, situated near the 
margin. The border of the test is rather obtuse. The tubercles 
are of uniform size on the dorsum, and arc larger and less 
numerous than in E. Kfeinii . 

Affinities and differences .—This species resembles much E . 
scutiformis 9 but is distinguished from it by the greater narrowness 
of the ambulacral areas, and the absence of the transverse slits 
or sulci by which the pairs of pores m these avenues are m 
general united. The tubercles are more abundant on the dorsal 
surface in E. Deshayesii , and the dorsal surface is not so much 
elevated in that species as it is in E. scutiformis . 

Locality and stratigraphical range .—This species was col¬ 
lected from bed No. 2, the yellow saud, at Malta. Desor gives 
the “Tert. moyeti. d’Oran (Algeno) et de Carthagene (Cata¬ 
logue) ” as his localities; and we have received from M. Michehn 
of Pans a specimen from the Miocene terrain of Baiistro, Cor- 
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sica, which has enabled us to identify the Maltese Urchin, and 
make out the preceding description, the first given of this pretty 
form. 

Echinolampas Richardi, Besmarest. 

Syn. Scutum ovafum Tssyaviense, Klein, Echiuodermatnm, tab. 20* 
fig- <*> Iff § 77. p. 29 ( 7 ). 

Clypeaster Richardi , Desm. Diet. So. Nat. t.liv. tab. 5. p. 12, spec, 
med. in litt. ; Grateloup, Mem. Eehid. Foss, tab. 1. fig. Ha, b , 
p. 44. 

Echinolampas Richardi , Desmoulins, Etudes surles Echnudes, p.342. 
no. 4. 

Echinolampas Lauritlardx , Agassiz and Desor, Ann. Sc. Nat. t. \ii. 
p. 165.—Sciila, Corp. Mar. tab. 11, top figure, showing the base 
only. 

Test oblong, produced posteriorly, rounded before, flattened 
laterally, caudate posteriorly ; dorsal surface convex, elevated; 
base concave; mouth central; anus miramargmul, lodged m 
a caudal process of the mterambulacrum; ambulacral areas 
narrow, with contracted ponlerous zones. 

Dimensions. —Antoro-postcrior diameter ly^ inch, transverse 
diameter 1^ inch, height ££ths of an inch. 

Description. —The specimen before us is so much injured on 
the dorsal surface, that we arc unable to give a detailed descrip¬ 
tion of tins species, which appears to be not uncommon at Malta. 
The ambulacral areas are narrow; the pores lie m contracted 
zones, and the pairs are unconnected by sulci; the avenues ex¬ 
tend more than half-way down the sides of the test; the dorsal 
surface is elevated and convex, rounded before, and sloping gra¬ 
dually from the vertex to the posterior border; the apical disc 
is very cxccntrical, and placed near the anterior border; the cir¬ 
cumference of the test is of an irregular oblong figure, round 
before, flattened on the sides, and produced behind . the base is 
undulated by the elevations of the interambulaera and the de¬ 
pressions of the ambulacral areas; the single mterambulacrum 
is prolonged backwards, and is truncated at the sides and at the 
posterior border, which gives it a caudate form. The mouth 
is nearly central, and is sunk in a deep depression; it is 
transversely oblong, and is surrounded by five oral lobes, 
having five petaloiaal depressions of the ambulacral areas, with 
three pairs of pores in each petal between them; the anus is 
larger than the mouth-opening, and is situated at the inframar- 
ginal border of the caudate process of the interambulacmm; it 
has a transversely oblong form, and is more convex before than 
behind. The Urchin figured by Grateloup is much larger than 
the Maltese specimens that have come under our notice; but 
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the central mouth-opening and the form of the interambulacrum 
induce us to think that it is only a gigantic variety of E. Richardi, 
and not E. K/einti , as supposed by Desmoulins. The identity of 
this species with Klein's Scutum omtum Issyaviense may or may 
not be correct, as the figures of fossils in that work arc not m 
every case to be depended on. 

Affinities and differences. — E . Richardi has some resemblance 
to E. Kleinn, but the narrow ambulacral areas, the flattened 
sides, and produced caudate intcrambulacrum in E. Richardi 
afford points of distinction by which these allied forms may be 
readily distinguished from each other. In E.Khtnii the base is 
more concave, the mouth nearer the anterior border, and with 
larger oral lobes than in E. Richardi . The dorsal surface presents 
other points of difference: in E . Iileimi the posterior half of the 
test is the most elevated, whilst m K. Richardi it slopes rather 
abruptly downwards from the vertex to the truncated posterior 
border. 

Locality and strati graphical range . — It was collected from bed 
No. 2, at Malta; the specimen before us is the only one m 
Earl Ducie's cabinet. The Geological Museum in Jermyn Street 
possesses an interesting scries of this form, which are all from 
the same island. Gratcloup found the large variety at Dax, m 
the “faluns bleus de Narrosse,” and adds that it is found like¬ 
wise at Paris, Montpellier ?, Bordeaux, and the Vicentin • Des¬ 
moulins adds St. Paul-trois-Ch&teaux (Drome) as another locality. 

Genus Conoclypus (Agassiz, 1839). 

Test thick, hemispherical or oval, and always much elevated ; 
ambulacral areas above long, wide, converging at the summit, a 
little contracted below; mouth median, symmetrical, pentagonal, 
and surrounded by five large lobes ; base flat, basal portion of 
the ambulacra with poriferous zones around the mouth-opening; 
anus infraraarginal, sometimes transversely oblong. The spe¬ 
cies are all fossil, and belong mostly to the tertiary rocks : one 
is found in the Maestricht chalk. This genus is nearly allied to 
Echinolampas . The character upon which M. Agassiz relied as 
diagnostic between Conoclypus and that genus, the direction of 
the anus, which is stated* to be elongated in the antero-posterior 
diameter m Conoclypus, and m the transverse diameter m Echi¬ 
nolampas, does not hold good in all the species. 

Conoclypus plagiosomus, Agassiz. 

Syn. Conocyplusplagiosomus, Agassiz and Desor, Cat. rais., Ann. 

8c. Nat. 3rd series, tom. vii. p. 168. 

Test thick, large, highly convex; border acute; outline round, 
* Ann. Sc. Nat. tom. rii. p. 167. 
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inclining to oblong, being slightly compressed on the sides ; 
ambulacra) areas narrow, even with the interambulacra; pori¬ 
ferous zones very narrow; the inner and outer pores nearly 
equal in size, and extending through three-fourths of the 
areas; base concave; mouth nearly central, with large oral 
lobes; anus large, transversely oblong and inframarginal. 

Dimtmsions .—Antero-posterior diameter 6 inches, transverse 
diameter 5 r f, 0 inches, height 3 inches. 

Description .—This noble Urchin has been mistaken for C . 
conoideus , Larnk., as in form, size, and some of its general cha¬ 
racters it resembles that type species; but the eye of the prac¬ 
tised zoophytologist detects, m the structure and narrowness of 
the poriferous zones, an organic character sufficient to enable 
him to separate it from that species. The general outline of the 
base is round, inclining to oval from the gentle compression of 
the sides thereof; the dorsal surface is much elevated and highly 
convex, and the vertex is situated m front of the centre of the 
dome; the ambulacra! areas are nearly one-fourth the width of 
the mterambulacral areas at the border, and arc level with them ; 
they are nearly of a uniform width throughout, becoming lan¬ 
ceolate at their upper fifth : the poriferous avenues are very nar¬ 
row, and extend three-fourths of the distance between the apex 
and the border : the pores m the avenues are only about one line 
apart, and are united by short slits directed obliquely upwards 
and inwards at nearly equal spaces apart from the base to the 
apex; the pores in the outer and inner scries in each zone arc 
about the same size throughout: the narrowness of the poriferous 
avenues forms a very important character in this species, by 
which it is distinguished from an allied form, C. conoideus. The 
interambulacra are of a triangular form; the antero-latcral arc the 
smallest, and the postero-lateral and single intcrambulacrum of 
about the same size are the largest: the apical disc is small, and 
situated nearer the anterior than the posterior border, w r hich 
occasions a slight difference between the angle of inclination of 
the anterior and posterior sides of the test: the centre of the 
disc is occupied by a prominent button-like spongy madrepo- 
riform body, around which the genital and ocular plates are 
arranged, but their lines of suture can only be distinguished in 
weathered specimens, or by removing the superficial layer of the 
plates. The entire surface of both areas is covered with tuber¬ 
cles, very much alike both as regards size, form, and irregularity 
of arrangement; the only parts exempt from tubercles are the 
interponferous septas of the avenues: the base is concave: the 
mouth is situated in the centre of the disc, and is surrounded 
by five large prominent lobes : the ambulacra form petaloid 
depressions between the oral lobes, in which a number of pores 
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are clustered together in pairs. The anus is a large, transversely 
oblong opening, placed immediately beneath the posterior mar¬ 
gin ; from it to the mouth an elevated ridge of the teat runs: the 
single mtcrambulacmm is slightly produced posteriorly where 
the anus teminates: the tubercles are larger, and placed at 
greater intervals apart on the base than on the dorsal surface: 
the marginal fold of the test forms an acute angle, and on the 
border thereof the tubercles are clustered closer together m 
greutcr numbers, with smaller interspaces between them, than in 
any other part of the skeleton. 

Affinities and differences. —This species very much resembles 
m form and size ( \ cimaidens, but it is readily distinguished from 
it by the following characters: the umbulacral areas arc smaller, 
the poriferous zones are narrower, and the outer and inner pores 
of eucii pair arc nearly of the same size, whilst the septas between 
the pores arc thicker; the dorsal surface is not so much ele¬ 
vated, the base is concave, the amis is large and transversely 
oblong, and the mouth possesses very prominent oral lobes. 

Locality and strati graphical range. —This Urchin was collected 
at Malta, from bed No. 2. The tine specimen before us belongs 
to the Bristol Institution ; wc possess one, through the kindness 
of M. Miehclm, from the celebrated Urchin bed of fialist.ro (Cor¬ 
sica) ; it is found likewise in the “ Molasse du Cap Couronne pres 
Martigues.” (Miehclm.) 

[To be continued.} 


XIII. —Notes on British Zoophytes , with descriptions of new 
species . By the Rev. Thomas Hjncks, B.A. 

[With two Plates.] 

New species op Sjertularia. 

The beautiful form which I am about to describe has hitherto 
been fouud, so far as I am aw'are, only in the Shetland seas. 
Two specimens ui fine condition, and fortunately laden with 
vesicles, were obtained by Miss Cutler amongst the refuse of 
Mr. Barlee’s dredge. To her great liberality 1 am indebted for 
one of these specimens (as for many other interesting zoophytes), 
and for the opportunity of presenting a figure and description of 
the species to the readers of the ( Annals/ 

Genus Sertuearia. 

S . alata (Ilincks). 

Pinnate, blackish-brown, highly varnished; pinna winged; 
cells opposite, adherent below, the upper part suddenly divergent, 
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wide, compressed, concave above, with an oblong aperture. Vesi¬ 
cles small, quadrangular above, with a mucro at each corner on 
the top, and a raised, circular orifice in the centre. 

Pohjpidom from 3 to 5 inches in height, simply pinnate, of a 
rich blackish-brown colour, and very highly varnished; pinna 
alternate, slender towards the base, often much elongated, wmged 
or keeled along one side; cells opposite, adherent for about half 
their length, and then suddenly divergent,—the upper part wide, 
compressed, rounded below, the superior surface concave, the 
sides deeply indented,—aperture oblong, the outer margin 
everted, the inner sinuated. Vesicles small, set along one aide of 
the pitmse, attenuated towards the base, subquadrangular above, 
—a mucro (which bends inward) at each corner, and a raised 
circular orifice in the centre. 

The vesicle bears considerable resemblance to that of S . pi¬ 
naster, as figured by Dr. Johnston. 

Serlularta alata is nearly allied to the S. mutulata , described 
by Mr. Busk in the * Voyage of the Rattlesnake/ and a native 
of Torres Straits*. Besides other differences, however, the vesi¬ 
cles of the two species arc perfectly dissimilar,—that of the 
S . mutulata being aculeate. 

Hab . Shetland. (Plate 11.) 

Nkw Polyzoon. 

A very minute zoophyte has occurred to me, creeping over the 
surface of large mussel-shells brought in from the Dogger Bank 
to the Yorkshire coast, which has hitherto escaped notice. I 
have not yet had the opportunity of examining it m a living 
state, but I have little doubt that it is a Polyzoon, and shall 
assign it a place provisionally as such. 

Family Eucratiada , Johnston. 

„ Scrupariada, Busk. 

Genus Halia (Hincks). 

Pohjpidom adherent, creeping, corneous, branched; cells de¬ 
cumbent, adnatc, irregularly disposed along the fibre, to which 
they are attached at the base, or by a short stalk. 

Species : Halia pmtenuis (Hincks). 

Cells elongate, with upturned, terminal, and more or less 
tubular apertures. 

The polypidom is a creeping fibre of great delicacy, irregularly 
branched, corneous and closely adherent; the cells, which occur 

« 

* 1 am much indebted to Mr. Bunk for his kindness iu comparing the 
Shetland Sertulana with the foreign species of tlie same genus. 
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sometime# in pair#, one on each side of the fibre, sometimes 
singly, sometimes in companies, are elongate, attached by a 
short stalk, adnate, except at the anterior extremity, winch bends 
upward, and terminates in a roundish aperture. They are com¬ 
monly laid alongside the fibre, and often appressed to it/ but 
occasionally stand out from it. 

Hah. Mussel-shells from the Dogger Bank. (Plate III.) 

Cellularia cuspi data (Busk),—a British species. 

Mrs. Gulson has kindly supplied trie with a specimen of this 
Crilvlana , which she obtained from the refuse of one of the 
Brixham trawl-boats. It is a well-marked species, allied to 
C. Peachti , and is common m Australia. Collectors m the South 
should be on the look-out for it. Like the Caberea Boryx (Busk), 
it may prove, w r hcn attention is directed to it, to be far from 
uncommon. 

There is a description and figure of C. enspidata in Mr. Busk's 
f Catalogue of the Polyzoa m the British Museum.' 

Caberea Boryi. 

Of this exquisite species, which is one of the latest additions 
to our fauna, I have been fortunate enough to procure several 
small tufts during the past autumn. They w r ere dredged off Bud- 
leigh Saltcrton (Devon), on much the same ground as yielded 
Miss Cutler’s beautiful specimen—the first recorded as British. 
They were, for the most part, growing m the uudst of a mass of 
Sci'upoccllaria scruposa . The species being small, and bearing 
a general resemblance to some of the commoner members of its 
tribe, may readily escape detection, but it seems probable that, 
at least on the Devonshire coast, it is far from rare. 

Beania mjrabilis,— the Polype. 

The Polype of this species is, I believe, as jf,ct undescribed. 
It has about twenty long and delicate arras, forming a singularly 
graceful bell, slightly everted round the rim. When fully ex¬ 
tended, it protrudes very far beyond the orifice,—the body at 
such times only occupying about the upper third of the cell. A 
long, straight oesophagus leads from the pharynx to the stomach. 
The flexible portion of the cell, which unrolls as the animal 
issues (and which has no operculum of seta), is of remarkable 
length. Amongst the Polyzoa I know of no polype which 
excels this in beauty, unless it be that of the (so-called) Ftmtra 
hispida , An examination of its structure justifies Mr. Busk's 
removal of the genus Beania from the family of the Vestcu- 
lariada . 

Ann, May. AT. Hist . Ser. 2. VoL xv 9 
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I have procured the B . mirabilis in a living state, parasitic on 
Cellularta mncularia —one of Mr. Bean's original habitats for it 
—in tide-pools on the Devonshire coast. 

0 Laomedea lacerata (mihi). 

This species (the perfect state of Dr. Johnston's Campanularia 
lacerata), which i first described in the c Annals * for August 1852, 
has occurred to me again on the coast of Devon. It has a spe¬ 
cial liking for Bowerbankia imbricata , about the dense tufts of 
which 1 have found it m considerable plenty at Exmouth, and I 
have also dredged it in Slap ton Bay, on Campanularia vertidllata . 

Campanularia Integra,— the Vesicle. 

We have no description or figure, I believe, of the Vesicle of 
this species, though it may perhaps be known to collectors. 1 
have only once met with it,—on specimens of the zoophyte found 
at Filey on the Yorkshire coast, which spread profusely over one 
of the red sea-weeds,—a favourite habitat with the various kinds 
of Campanularia. The vesicle of C. Integra resembles m general 
character that of it*, ally the C. volubilis , but has its own distinc¬ 
tive peculiarities. It is more truly pedicellate, elongate, spirally 
twisted , the wrinkles are not so numerous nor so closely set, and 
are sharply carinatcd The vesicle is abruptly attenuated below, 
and wants altogether the regular ovate form whicli belongs to 
that of the volubilts. 

1 am glad to be able to add a drawing of the C. Integra and 
its vesicle, from the accurate pencil of Mr. Tuffen West. 
Plate III. 


EXPLANATION OF PLATES II. and III. 
Platr II. 

Srrtularia ulata y natural size, and portions magnified. 

* Plate III. 

Hnha pratenuis, a few eelb magnified. 

Campanularia Integra, with its vesicles, magnified. 


XIV .—On the Marine Vivanum. By C. S, Harris, Esq. 

To the Editors of the Amah of Natural History . 
Gentlemen, 

The accompanying letter was sent to me * short time since by 
my friend C. 8. Harris, Esq., of Budleigh Salterton, Devon, 
whose experience has been equal to that of either Mr. Warington 
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or Mr, Gossc, but scarcely with the same result; unless, as I may 
infer from the following paragraph in Mr. Gosse’s last commu¬ 
nication to the * Annals 1 —“ Some of the original animals still 
remain in a healthy condition, such as Actinia and &Wpula, 
though others have died off in the course of the summer, and 
have been replaced by more”'—Mr. Harris changed the water, 
Mr. Gosse the animals. 

My own experience is limited to this summer, and certainly 
through the hot weather we could not keep animals alive, except 
some common Actinia, which shut themselves up into balls: 
unless (he water was chaiurcd every few days, it became brown. 
But since the weather has become colder, I have kept many 
animals, including Aplysm, Actinia (several species), Paguri , 
Dor ides, Molluscs, and one large Starlish (Ur as ter g lac tails), for 
four months, when an accident broke the case, of which we have 
three mounted m the garden of the Athenauim here :—the object 
of which, m this approximily to the sea, is more to have a reser¬ 
voir to observe oceanic products, than to prove the capability of 
maintaining a perpetual and healthy equilibrium between the 
animal and vegetable kingdoms ; though the latter will not he 
neglected. 

The fact observed by Mr Warmgton, of the power of the Lxm- 
nous to move from one place to another by means of a mucous 
suspending cord, I have observed also to be tlic case with Bulla 
aperto , in the vivarium of my friend Mr. Smyth ; but the power 
of secreting the mucus, which is exuded from the external sur¬ 
face of the animal, is limited m its continuance; to prove the 
fact, we raised it three times to a glass shelf in the vivarium; 
the last time, not being able to secrete the ladder, it fell head 
over heels, and therefore lost the power of choosing its place 
below, as it could do when it came down by the cord. 

I am, Gentlemen, yours obediently, 

C. Spence Bate, 

I Jon. Sec. to Plymouth Institution and Devon 
and Cornwall Nat. Hist. Society. 


17 Clarence Place. Penzance, Dec. 17. 1854. 

Mv dear Sir, 

In answer to your request, I have only to say, I did not keep 
a vivarium with any view to its being of service to the cause of 
science ; not having, at the time I commenced some five years ago, 
any idea that others were doing the same with a higher view than 
mere amusement: tfcis I now very much regret; however, such 
experience as I have had shall be detailed as briefly as possible, 
and if of any service to you, I shall feel gratified by your using 

9 * 
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it. At first I put into the tank (a long glass case, length 2$ ft,, 
depth 18 inches, width 12 in,; the bottom of 8-inch mahogany, 
with a gutta-percha tap to draw off the water) all the curious ob¬ 
jects that presented themselves in my dredging, and for some 
time derived much pleasure m watching them; but I soon found 
that crowding was not only injurious to the various tribes, but 
that it caused the water to become foul. 

The Actinia diant hvs, A,parasitica, A.crasbicomis, 1 have found 
the longest lived; dumthus I have 3£ years old, and some 2 years 
old, born in the tank . this species I have never yet found take 
any food I offered, therefore I suppose it derives its nourishment 
from ammalculse; it is the best for keeping and the most beau¬ 
tiful, standing up some 6 to 9 inches ; the others I occasionally 
fed with a portion of mussel, previously washed, to destroy the 
milky substance that would foul the water. With these live very 
well the small Hermit Crabs and Swimmers (crabs), also the 
Rock Blenmes; the latter I have had tame enough to come to 
the surface and feed from the hand ; 1 kept them five months, 
when they were destroyed by my crowding m too many things, 
with the desire to show a friend. 1 have found it advisable to 
clean all the Actmur previous to placing them m the tank, by 
keeping them m a tub of salt water, and taking off the dirt and 
slime with a soft brush; they will then throw out a quan¬ 
tity of milky liquor, which, if in the vivarium, would foul it. As 
a rule, I clean everything and keep it apart for a few hours 
to get purged, fish excepted. All the Pectoiis are amusing, 
and tolerably long-lived. The Goby is a long liver also. The 
Sertularue are beautiful objects. Tubularia gracths , T. tndivtsa , 
Luctrnaria aui icula , L. campanulata , are all beautiful, and when 
near the glass and viewed with a lens, highly interesting; they do 
not foul the water if taken out when dead. All the above have been 
m one tank, the water of which in winter was changed once in 
two or three weeks, m summer twice a week. Growing on pieces of 
rock were Inda>a edulis, Enteromorpha crecta, and E. intcstvmlis ; 
these all kept well. 1 was much troubled with a green weed, 
which during the summer months covered everything, and could 
only be kept down by a thorough cleaning every week; but in one 
experiment I made with some water left a whole summer in a 
globe, this green weed (I think an Enteromorpha) kept the water 
perfectly sweet: this globe was placed out of the influence of the 
sun, but open to the rain. Another beautiful object, but which, 
unless the water is frequently changed, continues in beauty but a 
few days, is the Atcyomum digitatum \ nothing can lie more beauti¬ 
ful when fully distended. I have kept them eight to ten days by 
frequent changes of water, as they are apt to turn it milky, whicn 
is certain destruction to all in the tank; they are very abun- 
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dant, and make a fine show among a group of common Ac¬ 
tinia. 

I never found that the green plague could be kept down by 
the introduction of the common Winkle, or other Mollusca. It is, 
however, highly interesting to see the latter deposit their spawn ; 
and moreover the Trocht and others are very beautiful. One 
very interesting fact I witnessed several times: the Gonoderus 
(1 know not the specific name) deposit its spawn, m the form 
of a mass that I can compart} to nothing better than a shirt frill, 
and always quite at the edge of the water. I had two in the viva* 
nuin : when ane, which l suppose to be the female, had deposited 
its spawn, the other took its place close by, as it to guard it. I 
removed them several times to the opposite end, but they could 
be seen as constantly returning to the same spot • as they chose 
such an unsafe place, I had no opportunity of seeing the result 
of their labours come into life. 

The Actinia dianthus will appear sometimes covered with a 
thread-like mucilage, which m a few days shows small joints or 
knobs; these begin to wave or float about and attach themselves 
to the glass, or shells and rock, and in a day or two, if examined 
with a lens, will be found to be the young Actinia*; therefore 
with common care you need not be without this lovely variety, 
which in fact gives no trouble. 

It is only withm the past two years that I have heard of 
attempts to keep sea water pure by means of certain sea-weeds; 
but 1 must confess that all the vivaria I have seen since, where 
the attempt has been made, have been anything but pleasant sights 
to look upon,—not m the least resembling the clear rock-pools one 
delights to pry uito on a bright summer’s day. Whether such 
a desirable thing will ever be accomplished, is a question far 
from being solved; I have made two or three attempts, at the 
suggestion of others, but without success. In w r arm weather up 
rose that plague, the little green weed, and soon hid everything 
from sight; thus destroying the use of the vivarium as an object 
of study or delight, though by it the water might be kept pure,—* 
but how far animal life also, 1 know not. I certainly think, 
aa a public sight, instructive and entertaining, the vivarium is 
best Kept in order by manual labour, changing the water, clean¬ 
ing the animals, rocks and shells, and removing instantly all 
that perish. An hour or so m early morning is all that ir required, 
with the introduction of a few new or fresh objects from time to 
time; and by occasionally changing the masses of rock,—from 
which change you would get much proper food for your animals,— 
all would be kept in a healthy condition In large tanks larger 
tock-fish may be admitted; but, 1 think, as a rule, all that have a 
tendency to foul the water should be kept apart, among which are 
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those animals that require much feeding ; though none require 
much, if the water is properly changed and a spare tub of water 
kept for cleansing purposes. 

A very beautiful vivarium might be made, having on rocks 
and shells as many varieties of zoophytes as could be procured, 
the only large objects to be the A. dianthm, which requires 
no feeding, and is found of such beautiful colours; the Deles- 
serta and other striking Alga? might be introduced with effect, 
and I will vouch for its attraction. 

Were 1 nearer to you, I should have much pleasure in 
being at your meetings. I have written to a friend dredging in 
Scotland to send home all the small Crustacea, among which 
you may possibly find something. 

Yours very sincerely, 

C. S. Haem*. 

PROCEEDINGS OF LEARNED SOCIETIES. 

ZOOLOGICAL SOCIETY. 

January 11, 1853,—Dr. J. E. Gray, V.P., in the Chair. 

On a New Species o* Salamander from California. 

By J E. Gray, Ph.D., V P.Z S. 

Mr. Henry Gurney most kindly sent to the Zoological Society for 
exhibition some Reptiles, from Monterey in California, with the de¬ 
sire that the specimens should afterwards be placed in the British 
Museum. Among the rest was n very fine ana large specimen of a 
Triton, which has much the external appearance of the large white* 
spotted Ambyostoma Carolina of the eastern part of the United States 
of America. On more minute examination and comparison, it pinned 
to be quite distinct; and as I do not find any description of it in any 
of the American papers on these animals, I have sent a comparative 
description of the two species, 

1. Ambyobtoma Carolina, Gray, Cat. Amph. B. M. 35. 

Brown , small spot over orbit, large spot on each side the occiput, 

on each leg near the joint, and a series down each side of the back 
and tail, white; palatine teeth in a short, nearly straight line, be¬ 
tween and not reaching to the internal nostrils, and with a separate 
small group of teeth behind each internal nostril. 

2. Ambyobtoma Californiense. 

Black; sides of lips, lower part of neck, body and tail, and limbs, 
with large white spots ; palatine teeth m an elongated angular trans¬ 
verse line, bent forwards in the middle and extending to the outer 
edge of the hinder part of the internal nostril. 

Hah. California, Monterey, in a well (Gumey). 

A smaller white spot on each side of the back, not symmetrical; 
the one on the right side being much in front of the other. 

Amhyostoma punctulatum, Gray, Cat. Amph. B. M, 37, has the 
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tongue free on the side, and is nearly allied to the genus Plethodon : 
the palatine teeth are very indistinct, not forming a regular ridge. 


Description of a New Specie* ot Tortoise (Tfstudo 

PLANICEPs), FROM THE GaLAPADOH ISLANDS. 

By J. E. Gray, Ph.D., F.R.8, V.P.Z.S., P B.S. etc. 

After tlie examination of the specimens of the large Black Tor¬ 
toise (Testudo Indie a) in the various English and continental col¬ 
lections, including the specimens which had served Sehweiger, Schle- 
gel* Fitzinger, Dunicnl and Bihron, and others, as the types of spe¬ 
cies, I placed them all m the ‘Catalogue of the Tortoises, Croco¬ 
diles and Amphishtenmns in the Collection of the Bntish Museum/ 
as varieties of a single, very a amble species, which had been scat¬ 
tered by man in diffcicut tropical parts of the globe. 1 see no cause 
to change my opinion with respect to the head now al>out to be de¬ 
scribed, even should it prove to be tliat of a black species, which is 
possible, as the black species is the only one known which has any 
affinity to it in point of size The skull now described vuis sent to 
Ilaslar Hospital, arid said to have been taken from a specimen brought 
from the Galapagos Islands The Black Toitoise of those islands haa 
been described by Dr. Harlan undei the name of Testydo tlephan- 
topus , but lus figure and description so exactly agree with the adult 
Testudo Indict* , and the specimen iu the Gardens of the Zoological 
Society brought from tin* Galapngos Islands, is so exactly similai to 
the specimen of Testudo Indira from the Mauritius, that I cannot 
think that the usual Galapagos Tortoise is different from that spe¬ 
cies, or like the skull here noticed. 1 therefore propose to designate 
this species by the provisional name of Testudo plainer]*# The fol¬ 
lowing comparative statement of the characters presented by this 
skull and that of T. Indtea , will show the differences which exist be¬ 
tween them 


Testudo Indica 

Skull high, convex. 

Forehead convex, rounded to the 
nose-cavity; broad between the 
eyes. 

Temples flat behind. 

Cheeks small, four-aided. 

Edge of the jaw between the nose- 
cavity and the mouth narrow 
and rounded. 

Nose-cavity oblong, nearly twice 
as high as broad, contracted on 
each side above. 

Palate broad, oblong, very deeply 
concave, and with concave con- 
verging sides in front. 


Tksttdo flinici.cs 

Skull much-depressed, flat. 

Forehead flat, with a rapid de¬ 
clivity towards the nose-cavity, 
narrow between the eyes 

Temples produced, bent in be* 
hind. 

Cheeks large, suhtrigonal. 

Edge of the jaw between the nose- 
cav ity and the mouth high and 
erect. 

Nose cavity nearly square, scarce¬ 
ly higher than broad, and very 
little contracted above. 

Palate narrow, nearly lozenge- 
shaped, truucatcd benind, rather 
deeply concave, with straight 
converging sides in front. 
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T»btudo Indica. Tertudo puanicrps. 

Sphenoid bone deeply concave Sphenoid bone flat beneath, under 
beneath, under the condyle. the condyle. 

Lower jaw narrowed and rounded Lower jaw convex and erect in 
in front, not more than half as front, and as high as behind, 
high as behind. 

These descriptions arc taken from skulls of nearly the same size, 
as proved by the following measurements :— 

T. Indtca, T planter/)* 


Length from condyle to front of lip 


•H 

-from occipital crest to nose-cavity . 

r>! . 


-of palate concavity . 

n 

2« 

Width at condyles 

4 

4 

-at ends of temporal bones 

H 

H 

-of palate concavity in middle 

n 

1 

..— between orbits 

2 

n 

Height from back of upper lip to top of head 

21 

n 

-of front of lower jaw 

1 

i 

Length of nasal ojuming . 

2 

h 1 ® 


January 25.—Dr. Gray, F.ll.S., Vice-President, in the Chair. 

Descriptions of Two new Birds, from Fernando Po. 

B\ Louis Fraser. 

Bubo Poknsis, Fraser. 

Brownish yellow, cAch feather barred with brown, the brown pre¬ 
dominating on the crown, shoulders aud middle ol the back, tail 
above barred with brown and greyish brown alternately ; twelve bars 
of each colour. 

Total length 16 inches ; gape, 1; wing, 12 ; tail, 7 , tarsi, 1J. 

Jlah. Fernando Po. 

Killed in June. The specimen from which the above description 
was taken is the only one that has been seen by the townspeople, 
consequently I presume it is very scarce, at least in this part (Cla¬ 
rence) of the island. The natives say it destroys fowls, which here 
roost in the trees. 

Native name ‘ Oko. 1 This is evidently a generic term, as the Bame 
name is applied to my Stnx Pomsts. 

Buceros PoENSi8, Fraser. 

Female by dissection. Ilead and neck maroon, the feathers of 
the head standing out in apparent disorder, as in Buceroa comatu *, 
the rest of the plumage black, the back and tail having bronze 
reflections, the four outer tail-feathers terminated with white. 

Cere casruleAn-blue; upper part of throat-sac French-white, middle 
a blending of French-white and blue, terminated with ceerulean-blue; 
these fleshy parts are much wrinkled; legs and feet deep blue. 

Total length 30 inches, gape, C ; wing, 14J ; tail, 13 ; tarsi, 1 J. 
Hab. Fernando Po. 

Killed in the month of July, in deep moult. 
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Native name, ‘ Oon-cot-to.’ The natives say it cries, as it flies, 

‘ How-oo-ar, how-oo-ar, how-oo-ar.’ Very shy. Makes its nest in 
holes of very large trees, in the dry season ; lays two eggs. These 
birds used to be comrrlon m the neighbourhood of Clarence, but since 
the introduction of guns they have been much shot, and have retired 
to the mountain. 

Palm oil nuts, only, were found in the gizzard, which was soft, 
almost like a stomach ; skin very thin and difficult to prepare. Be¬ 
tween the skin and body appeared to be air-cells. 

The male is said to differ materially, but I have not been fortu¬ 
nate enough to procure a specimen. 

February 8.—John Gould, Esq., F.R.S., in the Chair. 
Monograph of thf. Genus /Egom)ma, Serville, with the 

DESCRIPTION OF A NEW GENUS AND SPECIES ALLIED TO IT. 

By Adam White, F.L S. 

The genus JEgosoma was formed by M. Serville for the reception 
of a longicorn beetle, first described by Scopoli under the name of 
Cerambyx ttcabricornis. In this genus the head is produced behind 
the eyes into a kind of neck, unlike its congeners, which have the 
head retracted into the thorax as far as the eyes. The nrotliorax h 
trapezoidal and contracted in front, the ovipositor of the female is 
long and prominent; the antenmc in the males arc rough, in the 
females smooth. 

The larva of the European species is found m the trunks of various 
kinds of trees; the perfect insect, according to M. Mul.sant, appears 
at Lyons in the month of July, and is active at night M. Serville 
alludes to a second species, which he had seen m the collection of 
M. Dejean, where it bore the name &</ affine. In the following little 
monograph will be found descriptions of five new species, all con¬ 
tained in the collection of the British Museum. 

A3GOBOM A. 

JEgo&oma, Serv. Ann. Soe. Ent, Fr. i. 1(12.— Cerambyx , p. Scop.—- 
Prionus , p. Fabr. 

1. ASgosoma scabricorne. 

Cerambyx srabricorms , Scop. Ent. Cam. 54. 

Prtonm scabrtcorms , Fabr. Syst. El. ii. 258, Ohv. Col. iv. t. 11. 
f. 42. ?; Latr. R. A, v. p. 108. 

Mgtmma scabrtcorne , Serv. Ann. Soc. Ent. Fr. i. 163, Mulsant, 
Col. de France, i. p. 24. 

Hab* Europe. Coll. Brit. Mus. 

2. dSoosoMA sinioum, White, JEg. ntgro-brvmieum, thomce 
medio postice rectOt scutello apice subelongnto .—Long. lin. 18. 

Mab. Shanghai, N. China ( Mr . Fortune). Coll. Brit. Mus. 

There is a female of this species in the Museum ; it comes from 
Shanghai, and differs but little from the corresponding sex of the 
Mgosoma scabricorne; it is of a darker brown, the posterior margin 
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of the thorax over the ecu tell mn is straight, and not slightly notched 
as in that species; the scutellum also is more pointed. 

3. iEoosoMA ornaticollk, White. Mg. capite et thorace m- 
gr%8y verrucis minutis scabriusenlis; thorace plug is quatuor 
pilis aureis tectis , ehjtrw obscure ferruguieo-brunneis f sutura 
(i aptce spimgera) margineque nig ns , anteimarum articulis ter- 
tio quarto et qntnto basi aspens, —Long. lm. 23 

IIab . K. Indies Coll Brit. Mus. 

Head black, covered with small warts, with a smooth line down the 
middle, ending in a small smooth depression in the space between 
the antennae. Mandibles strongly punctured, tips and inner edge 
smooth : antenna 1 with the basal joint thickly covered with small 
warts; the third, fourth and fifth scabrous, the projections more 
distant from each other than they arc on the basal joint, sixth 
and following joints short and smooth. Thorax thickly covered 
with small warts, with four small spots covered with golden yellow 
hairs; two of these spots on the fore-margin, two on the posterior 
margin, somewhat more distaut from each other than the two fore 
ones, the hairs are all more or loss directed towards the centre of 
the spot. Elytra smooth, dull ferruginous brown, the suture anil 
margins black, the suture spmed at the apex 

4. vEoosoma marginai.e. 

Cerambgx marginalia , Fabr. 8vst. El. ii. 280. 

Uab China, Hong Kong ( J . C. Bowring , Esq .), Cape of Good 
Hope (Fabr.). Coll Brit. Mas. 

5. jEgosoma Cincmlense, White. Mg. antennarum articulis 
tertto et quarto seabnuseufis et breviter pilosts ; thorace spina 
brevt lateral ?, (torso excavato , ehjtris eostatis pilisque flaves- 
centibus tertts , sutura apire mutiea .—Long. lui. 17-20J. 

Bab. Ceylon. Coll. Brit. Mus. and Capt. Parry. 

Head between and behind the eyes more or less covered with de¬ 
cumbent yellowish hairs ; antennae with the basal joint scabrous and 
punctured; third joint very long, slightly curved, somewhat rough, 
and rather thickly covered with short yellowish hairs; fourth joint 
as long as the fifth and sixth joints taken together, somewhat bent, 
rather rough, and covered with short yellowish hairs, except at 
the tip, which is smooth , the fifth and following joints without 
hairs. Thorax with the sides angled, the angle terminating in a 
small sharpish spine; the posterior edge margined, middle of the 
back hollowed out, sides somewhat nodulose , surface punctured and 
more or less thickly covered with yellowish adpressed hairs. Scu¬ 
tellum with yellowish adpressed hairs. Elytra very long, rather 
flat, with two or three not very prominent costa*., and rendered less 
distinct by the yellowish adpressed hairs which more or less thickly 
cover the surface, end of the elytra gradually rounded off; suture 
without a spine Abdomen beneath smooth, shining. Legs com¬ 
pressed, somewhat scabrous, brown, with shortish yellow hairs* 

6. uEgqsoma sulcipenne, White. Mg . thoracis latcribus sub - 
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paralldis ; elytns tncostatis , njpice sjuna mturali , costts dua- 
bus intenortbus post medium confluent ibus, ad apicem tntus 
curvatts ; antenms Iambus, cinnamomeis .—Long. lm. 10-1l^. 

Hab. E. Indict, Ton as scrim (J. J). C. Packman, Esq.). Coll. 
Brit, Mus. 

Head smooth, not groove<l down the middle, chestnut-brown, with 
some scattered short yellowish hairs; antenna* smooth, cmnamon- 
brown, first joint strongly punctured. Thorax straight in front, 
the sides nearly parallel, the posterior angle somewhat projecting, 
the surface slightly scabrous, and rather closely covorod with slum 
golden yellow hairs. Elytra with three prominent heels, the two 
inner confluent beyond the middle of the elytra and continued in a 
single keel, which is bent inwards near the tip; the outer keel some¬ 
what waved and slightly curved at the end, in the space between it 
and the other there is a shorter and less distinct keel, which about 
the middle of the elytra passes into small tubercles, the shoulders 
and sides of the keels and the spaces between them at the base are 
more or less covered with small tubercles, the spaces between the 
keels have many short golden yellow adpressed hairs. The spine at 
the end of the suture is sharp, us is the outer margin of the elytra. 
Legs compressed, brown. 

7. .Egosoma tibiali;, White. JEy. thoracis latenhus unisptno- 
sis, anyuhs post inn acufts. fere sjnnosis ; dytns Iambus, costa 
media distinct a, alteraque ad snturam ahbremata ; sutures apice 
spinoso: tihis crams, tarsis anyustis —Long liu. IS* 

Hah. N. India Coll. Brit. Mus. 

Head short, slightly grooved between the eyes, under side of head 
rough. Antenna* with the first, second, third and fourth joints 
thickly coveied with small warts Thorax with a spine on the lateral 
edge about the middle, separated from the produced, somewhat re¬ 
flected posterior angle by a rounded sums , surface covered with small 
warts and outstanding inconspicuous hairs. Seutellmn punctured, 
with a raised line in the middle* of the base. Elytra smooth, dark 
brown, with a distinct costa running nearly to the tip, and another 
between that and the suture, vanishing about the middle of the 
suture j elytra rounded at the tip, the suture with a short spine. 
Legs with the femora and tibice thick, the tarsi narrow. 

Cyrtonops, White, n. g, 

Head with largish eyes, which are hardly if at all emarginated. 
Palpi long, with the terminal joint nearly twice the length of the pre¬ 
ceding, obliquely truncated at the tip and covered on each side with 
shortish hairs*. Antenna* cylindrical, covered with small hairs, third 
joint not much longer than "the fourth. Thorax rather wider than 
long, the sides angulated. Elytra with the sides nearly parallel. 
Legs simple; tibia; compressed, and more or less thickly covered with 
short hairs. 

* la one of the specimen* there is a curious malformation of the palpi; from 
the third joint proceed two longish hairy joints, one of them bent. 
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Cyrtonops punctipknnis, White. C. brunneo-ctnnamomeus, 
pihs brevibus erectis fiavis tec tvs; thorace punctata ; scutdlo 
pi l%s adpressis tec to. Ely t ns obscure tncostahs prof unde 

punctatis , punctis longitudinahter ordinatts, —Long, lin, 9-11 • 

Hah . India. Coll. Brit. Mus. 

Of a rich cinnamon-brown, closely covered with short erect yellow¬ 
ish hairs. Thorax irregularly punctured, the punctures running into 
each other and sometimes leaving small smooth spaces. Scutellum 
rounded at the end, covered with short hairs, which lie close to the 
surface. Elytra with three rather indistinct longitudinal costae; sur¬ 
face, except at the tip, with many deep punctures, more or less regu¬ 
larly arranged m lines; between these are smaller punctures, from 
which proceed the hairs. 

Extracts from a Letter by Mr. H. Cburton, respect¬ 
ing Collections in New Zealand. Communicated by 
Mr, J. Stevens. 

Wanganui, July 24,1861. 

You can form no idea of the great trouble and expense attending 
a journey such as you recommend in search of the Notornis, In the 
first place, the nature of the country is such, that it is almost im¬ 
possible to penetrate in search of anything, they can only be ob¬ 
tained by the merest chance, or from the natives. In most of the 
places where birds are to be obtained you cannot proceed without 
cutting your way, and the fern and shrubs are so thick and high, 
that if a bird rises close to you you cannot see it. This is the case 
with the Pakeko. I have been frequently in places abounding with 
them aud not got a shot, though they were flying all about me , the 
Notornis being of similar habit will he equally difficult to obtain. 
In the next place, I should have to charter a small vessel for two 
months at least, to take tents, provisions, &c. for myself and men, to 
be away from home for perhaps three months, and all for the very 
slight chance of meeting with a very rare bird: perhaps ten years 
ago, when I did not mind moving, I might have gone, but now I am 
snug and comfortable here there is no chance of it; so for me the 
Notornis must remain. 

There are no positively authentic accounts of living Moas. I have 
paid some attention to the subject, and have heard nothing yet that 
can be rehed on. I think it possible that one species (not the*largest) 
may yet be discovered in the Middle Island, but it will probably be 
some time first, as even the discovery of that bird will hardly pay a 
man for undergoing such fatigue and danger as would be necessary 
if a person went in search for it. See Mr. Brunner's journal, who 
was eighteen months exploring about 150 miles, and who, had it not 
been for his native companions, must have been starved if he had 
twenty lives. 

The Kakapo is now pretty well known; it appears to be tolerably 
abundant on the Middle Island, though probably quite or nearly ex¬ 
tinct on this. I have seen several specimens, and the Acheron 
steamer on her late expedition I believe obtained a great many, os 
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well as Kiwis, so that, on her return to England, I suppose there will 
be plenty. 

I have had good accounts from the natives of a very large Kiwi 
existing withm their memory, but now supposed to be extinct on this 
island , it is represented as being at least four feet high. Perhaps 
that may be still found on the other island. There are also names 
for five or six other good-sized ground birds, such as large rails, &c., 
lately existing here, hut since the introduction of so many dogs ami 
cats, supposed to he extinct. One was shot the other day near the 
town, of a species of which I had seen but one specimen previously; 
it may he Jtalfus asmmtlis, hut 1 have not the skins to compare. 
There is also, about thirty miles from here, a very pretty little duck 
or teal, which is not described. These are the only novelties I have 
seen since my return. I have had several Kiwis brought me, and 
also a few eggs; I had one for breakfast, which was very good and 
quite enough for one. I sent one last year to the British Museum. 

1 have* made many inquiries about the extinct native rat, but there 
arc certainly none now to be obtained, though formerly they were so 
numerous as to form a principal article in feasts, and were considered 
a very great delicacy; they lived on berries, &e., and were like lumps 
of fat; it is possible they were a kmd of opossum rather than a rat. 
The last were seen here about ten years ago , but the cats and rats, of 
which the woods are now full everywhere, have destroyed them all. 
I think there are two kinds of native mice here; one, a sort of shrew, 
which my dog formerly often caught m the swamps, but which I have 
not seen lately, another, a little blackish one, found about fields mid 
gardens ; this one I have only seen since my return. The natives do 
not know it, and confound it with the common house mouse, but I 
do not think it can be an introduced species, as in that case it would 
scarcely so quickly be found in thousands over so large a tract of 
country as that m which it was observed last year (I have seen none 
lately), hut rather believe it to be an indigenous species, which from 
some unknown cause appeared for a short time in astonishing num¬ 
bers, and then as strangely disappeared. 

Insects are so very few, that they are really not worth the great 
trouble of looking after. 1 have seen no new species since my return. 
I know of only five or six butterflies. The largest land shell here is 
a fiat snail, about a quarter of an inch in diameter, 

March 8,—Dr. Gray, F.R.S., Vice-President, in the Chair. 

On the Nest and Egos of Menura Ai.mf.rti. 

Bv John Goui.d, F.Ii.S. 

Mr. Gould exhibited a nest and two eggs of Menura Alberti, which 
had been obligiugly lent to him for the purpose by Mr. Turner of 
Sydney. The nest was oven-shaped in form ; outwardly constructed 
of roots, tendrils and leaves of palms, and lined with green mosses. 
It was about 2 feet in length by 16 inches in breadth, domed over 
except at one end. The eggs, barely 2} inches long by 1J broad, 
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are of a deep purplish chocolate, irregularly blotched and freckled 
with a darker colour. 

The nest and eggs arc deposited in the national collection at the 
British Museum. 

Notice or a presumed New Species of Rhinoceros, 
from South Africa. 

By J E. Gray, Vu 1)., F 11 S., V.P.Z S., P.B.S. etc. 

Colonel Thomas Steele having most kindly presented to the Bri¬ 
tish Museum a pair of horns of a two-horned Rhinoceros, winch was 
chseoveied m the interior of South Afriea by his fneml Mr. Oswell, 
Dr. Gray exhibited the horns, and having pointed out the pecu¬ 
liarity of their form, proposed that they should be provisionally de¬ 
scribed as belongmg to a new species, under the name of Rhinoceros 
Oswelhi. 



The front horn is elongated and thick ; but instead of being bent 
back, as is the general character of R . bicornis, or erect, as in R. st- 
mus , is bent forwards, so that the upper surface is worn flat by being 
rubbed against the ground. The front horn in the pair exhibited 
was 31 inches long, flat, square, rough and fibrous in front, rounded 
and smooth behind. The hinder horn was short, conical and sub- 
quadrangular ; it was 11 inches in length. 

Dr. Gray stated that the British Museum possesses a second speci¬ 
men of a front horn, of a similar curve and form, with a similarly 
worn front top, of a rather larger size. This formerly belonged to 
Sir Hans Sloane’s Collection ; so that this species, like R. simu must 
hare been known to the older travellers. 
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March 22.—Dr. Gray, F.R.S., Vice-President, in the Chair. 

Description of a New Spec ies of Tktraogallus. 

By John Gould, F.I1.S. 

Mr. Gould laid upon the table a complete series of all the known 
species of the genus Telraogallu* % viz. the 

TetraagaHo# Va&ptutt f inhabiting Astrabad, Ghilan, and other parts 
of Persia; 

Tetraogallus Himafayensit, inhabiting the Himalaya mountains , 
Tetraogalfo* Aftateu* , inhabiting the Altai mountains , 

and a fine new species, lately sent to the Honourable East India Com¬ 
pany, from Thibet, by Captain Straehey, which he described under 
the name of 

Tetraogallus Tibetanus. 

Crown of the head, cheeks, back and sides of the neck daik slate- 
grey, washed with buff on the orbits ; ear-coverts huffy white , chin, 
front of the throat and chest white; upper surface, wings and tail- 
coverts freckled buff, grey and black, the feathers of the middle of 
the back and the wing-coverts broadly edged with pale buff, rump 
and upper tail-coverts washed with rufous ; primaries greyish brown , 
secondaries broadly edged and tipped with white, breast crossed by 
a narrow band of grey, freckled with buff and blotched with black ; 
under surface white ; the feathers of the flanks and lower part of the 
abdomen narrowly but conspicuously margined with jet-black, form¬ 
ing stripes along those parts of the body; under tau-eoverts black, 
with a broad stripe of white down the centre; tail very dark brown, 
inclining to rufous at the tip; bill and feet orange-red. 

Total length about 15 inches; bill, U, wing, 9^; tail, 5, tarsi, 2£. 

In the collection of the Honourable East India Company. 


April 12.—John Gould, Esq., F.R.S., in the Chair. 

Notice of an Original Painting, including a Figure of 
the I)odo, in the Collection of his Grace the Duke 
of Northumberland, at Sion House. B\ W. J. Bro- 
DERIP, V.P.Z.S., F.R.S. ETC. 


Professor Owen, at whose disposal the Duke of Northumberland 
placed the following additional pictorial evidence of the existence of 
the Dodo in the seventeenth century, has requested me to draw the 
attention of this Society to the highly interesting picture which the 
Duke lias been so good as to send for the inspection of the Fellows. 
The size of the picture, which is in the finest preservation, is thirty- 
two inches by nineteen. It is executed in 
oil, and bears the following monogram and /r* ml / 

date. Mr. William Russell, with lus usual %JJ * A/ 7 

discernment,, detected in this monogram the sj 
signatures of Jean Gochnare and Jean David . / ^ 
de Heem, and proved the correctness of his J & THr 

judgment by a reference to Brulliol*. Jean 


* Diet, des Monogrammes, 1 partie, pp, 274, 201. 
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Gocimarc, who is not noticed by Descamps, Bryan, Sandrart, or 
Iloubraken, is described by Brulliot as a Flemish artist who flourished 
at the commencement of the seventeenth century, and painted land¬ 
scapes with many animals, executed with great care, but in rather a 
dry manner*. Of l)e Deem, the celebrated painter of still life, it 
would be superfluous to say anything. We may conclude, then, that 
in this joint production the landscape and animals wore painted by 
Gocimarc, and the shells by Do Heem. 



In this picture, which seems to have been intended as a record of 
rarities, the foreground represents a sea-shore from which the tide 
has retired, leaving empty shells of the following genera:— Nautilus, 
Ft er or eras, S trombus, Triton, Pyrvla , Cams, Cypreea , Conus , Mttra, 
Turbo , Nrrtta , My til us, Ostrea , &c. Behind, on elevated ground, aio 
two ostriches, and below, to the right of the spectator, the Dodo is 
represented ns in the act of picking up something from the strand. 
The head and body of the bird, covering an area as large as the palm 
of a man's hand, are seen, but the legs are hidden. The painter of 
the Dodo in my picture, has given the only complete foreshortened 


* I am indebted to Mr Russell for this information. 
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back view of the bird known to me. In the Duke’s picture the head 
and body are presented to the spectator on a larger scale, and I have 
nowhere seen the hood or ridge at the base of the bill, from which 
the bird obtained the name of Cygnus cuniffatn*, so clearly repre¬ 
sented. Near the Dodo are a smew and other aquatic birds, and 
further off hoopers and terns. In the distance is the ocean, with a 
sea-monster awaiting the attack of Perseus, who descends on a winged 
steed to the rescue of Andromeda chained to a loek. Those who 
have had occasion to describe and figure new species of Testaceo, 
know bow difficult it is to find a draughtsman who can give ft correct 
design of the shell to he represented. (Inless the artist, like Mr (>. B. 
Suwerby, jun., is aware of the internal structure of the shell, and 
acquainted with its organization, a lamentable failure is geneially 
the result. In the picture before us, with one exception—and even 
m that the specimen may have been distorted—so accurate was the 
eye of the painter, that if he had been aware of the organization of 
each shell-'knowledge which lie probably had not—he could not 
have represented the objects more correctly. The Nautili *, Strom - 
bus giya* t Triton , and Pijruta, are painted with great breadth and 
power, and all are drawn and coloured with wondeiful truth , indeed 
a conchologist may name every species. One of the Nautili is par¬ 
tially uncoaled, to show the nacre, and the othei dissected, to display 
the concameratiouft. None of the shells have the epidermis, and all 
are of the natural size. The artificial condition of these subjects, 
and especially of the Nautili , is, it must be allowed, rather out of 
place m an assemblage of testneenns left on the sand? by the retired 
tide, unless we are to suppose that the sea-nymplis had been amusing 
themselves by polishing the specimens and displaying the internal 
structure of one of them , but this very treatment shows that the 
desigus were accurately made from real objects then considered as 
rarities. With the exception of the Dodo, none of the natural ob¬ 
jects represented are now rare. The shells, especially those whose 
hnhitaU are the seas of the Antilles, are at present very common ; 
but at the date of the picture—the second year of the reign of our 
first Charles—the natural productions of* the West Indies were not 
well known, and wore, comparatively, very scarce. With the shells 
ou the shore is the cranium of a carnivorous quadruped, apparently 
of the family Canute e. The monster-cetacean m the distance has 
evidently no chance with the avenger who is coming down upon him 
mounted on a winged steed. But Pegasus, who, with other prodi¬ 
gies, sprang from the blood that dropped from Medusa’s head, as flic 
conqueror who had cut it off* with his harpe traversed the air with 
his gory trophy, immediately winged its flight to Helicon, there to 
become the pet of the Muses. The best version of this mythological 
story relates that when Perseus afterwards killed the sea-monster and 
delivered Andromeda on the coast of Ethiopia, he effected his pur¬ 
pose by raising himself in the air through the aid of the wings and 
takria given to him by Mercury, and not with the help of the winged 


* Nauttiua pompilim 

Ann . if Mag, N, Iftst. Ser. 2. VoL xv. 


10 
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horse on which most of the painters mount him. Professor Owen 
informs me that Roland Sarcry’s picture containing the Dodo, in the 
Berlin collection, bears the date of 1626 ; and that the colour of the 
Dodo in the Duke of Northumberland’s picture resembles that of the 
portrait of the bird, of life size, by the same painter, now at Oxford. 
L’Estrange describes the hue of the back of the living Dodo which 
he saw exhibited in London “about 1638/’ as of “dimn or deare 
colour.” 

Descriptions of Five New Species of Humming Birds. 

By John Gould, F.K.S. 

Mr. Gould exhibited five new species of Humming Bird*; four 
collected on the eastern slope of the Andes by M. Warzewicz, remark* 
able for their size and their great beauty, and one lately received by 
M. Linden of Brussels, from the Sierra Nevada of Sauta Martha, at 
an elevation of f»000 feet They were described and named as 
follows:— 

1. Helianthea Iris. 

Forehead magnificent green, succeeded on the sides by rich orange 
and in the centre by blue, all with a highly metallic lustre; throat, 
neck and chest glittering green, with a small gorget of purplish 
feathers in the centre of the former; posterior part of the body and 
tail chestnut-red. 

Total length, 5} inches ; bill, 1£ ; wing, 3£; tail, 2J. 

Hah . Eastern slope of the Andes. 

2. Helianthea Aurora. 

The whole of the crown rich metallic green ; throat and back of 
the neck also metallic green, but not »o lustrous as on the crown; 
body and tail chestnut-red, as in the preceding species, but not of so 
deep a hue. 

Total length, 5 A inches ; bill, 1^; wing, 3; tail, 2. 

Hab. Eastern slope of the Andes. 

3. Hjbliangelus viola. 

Throat and upper part of the chest of the most beautiful violet 
colour; spot on the forehead brilliant verditer-green i neck, back and 
abdomen green; tail block. 

Total length, 5 inches; bill, |; wing, 2£ j tail, 2|. 

JIab. Eastern slope of the Andes. 

Remark .—Somewhat allied to Ileliangelue Parsudaki. 

4. TrOCHILUS (—-?) CYANOCOLLIS. 

Crown of the head and sides of the neck greenish blue; upper 
surface bronzy green; under surface snow-white; tail bronzy green, 
obscurely crossed near the tip with a dusky band, except the two 
middle feathers. 

Total length, 3} inches; bill, 1 ; wing, 2§ ; tail, 1$. 

Hab. Eastern slope of the Ancles. 

Remark .—Nearly allied to Trochilus Francia. 
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5, TaacHiLXJS {-?) floeickfs. 

Forehead buffy white, passing into a beautiful deep peach-blossom 
hue on the crown; throat grey, passing into the rufous of the abdo¬ 
men ; middle tail-feathers bronzy ; lateral tail-feathers largely tipped 
with buff. 

Total length, 3} inelies; bill, -X\ wing, 1-J*; tail, 

Hab. Sierra Nevada of Santa Martha, at an elevation of 5000 feet. 

LINNiEAN SOCIETY. 

February 7, 1854,—Thomas Bell, Esq., President, in the Chair. 

Read a “ Notice on the Characters and Synonyms of the genus 
Senna.** By M. J. B. Battka, of Prague. Communicated by G. 
Bentham, Esq., F.L.S. 

The following are the characters by which M. Battka distinguishes 
the genus *— 

Senna, Breyn. Prodr n. p 59, Tottm Inst. p. 390 ; Gtrrtn. Carp. u 
p. 312. t. HO. 

Calyx 5-septtlua. Pet ala 5, imrquaha. Filament a longiora incun a. 
Anther cp 2-poroste, 10, supienur 3 Nteriles, mfimw 3 radiata*. Stigma 
centrale Legumen membranacrum, oblonguin v. rernforme, latum, 
foliaccum, plano-compressum, bivalve, pluiiloculare, dissepimentis 
transversalibu j , loculis monospermis, non pulposis, ad Bedes semnium 
torulosis. Semina albuminosa, roBtellata, ad suturam superam legu- 
minis hilo funiculis strictis longionbus affixa, test& carnos4, matura 
et siccata subcordata rugulosa v scrobiculata, margins Into et micro- 
pyle callosa, appondicula (loco deficient™ plumule) hrello-coddeai t> 
formiornata; cotyledoncs fohaceff', trinerves, rndicula recta; plumula 
nulla. 

Under the head of " Petioli eglandulosi, fohola obliqua,” M. 
Battka enumerates four species, — S. ohovata , acuh/olia, S. an - 
gvstifolia , and tomentosa , of which he gives the following cha¬ 
racters and synonymy.— 

1. Senna ohovata, folus 3-6-jugis; foliolio obovatis vd retuso-obovatm 
mucrunulatis basi augustioribus, stipulia petiolorum lanceolatn hnean- 
bus, Icguminibus arcuatiB supra semmum sedem verticaliter interrupt^ 
cristatis. 

Senna, Math, Com. 571; Fuchs . Hist H7 (1542); Dod. Pempt . 300; 
Tray. Hist. St. 964; Cam . Epit. 638; Lob. Adv 406 , Dalech. Lugd. 218 ; 
Burm. Jnd. tab. 33. tig. 2. 

S. fiorentina, liauh Hist. p. 377 (excl. ram,); Chabr. Sciag. 81 et 611. 

$. nostras, Cm. pi. 6. c. 31. p. 249. 

S. foliia obtusia, Cer. Hist.. 1297, ic. 

8. Espanol, Soho, Dm. Mad. 1774, c. ic. 

S. Itallca, C. Bauh. Pin, 397; Park. Theat. 223 ; Toumef. Inst. 618; 
Ray, Hist . 1742; Sloans, Hist Jam. 2. p. 47; Moris. Hist. ii. p. 201. 
tab. 24. fig. 2; Breyn » Prod. 2. p. 90; Tabem. Ic. 903; Cam , Hort 
tn. 159; MiUer, Diet. n. 2. 

8. officinalis, Gtertn. tab. 146. fig. 4. 

8. hermol, C. B. 

San4 de Tripoli, Pomst, Hist . d. Drogues, Uebersetz. 1717, p. 180. 

10 * 
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Cassia Senna, Lmn. Herb., Sp, Pi. i. p. 539, no. 9j Afurr. Afp. 
Med. 2. p. 502 ; WiUdcnow , 5jjp. P/ ii. p. 520. no. 24; Woodv. Mat. Med. 
446. t, 162 (excl. ram. fol), Lam. Diet. p. 46, III, 3. t. 332. fig. 3 «, 6, 
d et f; Swartx, Ob*. 161 ; Ait. Hart Kew edit. 2. v. 3. p. 27; Nocea, 
Inst 2. p. 3; Per soon , p 457 ; Galhx. Pot Agr . 2 p 413 ; Jaeq. 

Eelog. r/. Par. 87. tab. 87, Forsk. m //. Lugd .; Deltle, Flore d'Egypt*, 
f. 420, NfctouXy Voyage d' Egypte, t. i. p. 10, So ber f Herb. AEgqptiac. 

CasBia Senna ft italic.!, /.um.; Nee*, Dusseldf. Pjlz. t, 348 (excl syn ); 
Wagner, Ph Aled Pot p 140 t. 180. 

C. foliis sejugis <tubo\utis, Lmn Syst p. 393 , Mat . Med p 110. 

C. obovata, Collail. \p 02. t. 15. f. A ; Hague, xi. tab. 42 (cxel gland ), 
Le Pi tear et Perr Ft de Seneg , Wulhch, Lint, no. 5310; Th. Vogel, 
Syn. p 35 ; New, Dusseldf. Pjtz. 347. 

C. obovata et obtusata, Bisch. Med. Ph. Hot p. 14, DeCandolle , 
Ptodr.n p. 402. 

C. obtusa, Roxb. Ft hid . 2. p 344. 

C. obtusata, Hague, xi. tab. 43, Th. Vogel , Syn. Gen. Cass, p, 36 
(sec. Ihsch ) 

Frutex habitat in desertis ASgypt. et Tripol, in Sjrift et Senegalift , folia 
Senna de Tnpoli et Aleppo in commercio dicta, inter folia Senna* 
Ak'xandvimn adimxta. Legurninu notn folliculorum Senna.* c. legu- 
mmibus S. acutifblia? in commercio yenduntur. 

2. Senna acutifolja, folns pinnate 3-5-jngis sine et cum imp&n, folio- 
lis ovalibus lanceolate acutis «uba*<pialibus nervo medio piloso, stipuha 
Jmeuribus subulatis pilosis, Icgnimnibuft lato-oblongis et remformibus 

Cassia acutifolia, Deltlr , Flore d'Egypte in Exphc dcs Planches, li. 
p. 213 (excl. /con. tab 27. fig. 1), Rich. Rot. Med. u p. 573. 

C. oriental!!, Pet soon, Syn. PI. p. 457 (excl. syn. Forsk.). 

C. lanceolate, Colladon, p. 03. t, 15. fig C (excl. descript), Hay tie , Off. 
Geumchse, xi. t, 41 (excl synon.), Nets, Dusseldf. Pjtx., Camp. 347 
(excl. syn.); DeCandolle , Prodr. ii. p. 402 (cxcl. gland.); Nectoux , 
Voy d’Egypte, p. 20. tab, 2. 

C. al ex an dr i mi foliis acutioribus, Math. Com . 571 f. 2 ; C Bauhm t Pin. 
307 ; Tournef Inst. 618 , Ray , Hist. 1742 ; Mona. Hist. ii. p. 201. s. 2. 
t. 24 fig. 1 , Tubern Krauterb. in. p. 220; Breyn, Prodr. 2. p. 89; 
Miller , Diet n. 1. 

C, Senna ft Linn Sp. PI ., Mat Med. 200, Murray , App. Med. 2. p. 502; 
Willdenow, Sp. Ft. 2. p 520; Woodv. Mat. Aled. 446. t 162 (excl. ram. 
fruet); Scnnaar , Kotschy (1810), m Hb. Mus. Brit. n. 315. 

Sen6 de la Palte, Pomet , Hist. d. Dr, Uebersets (1717) p. 179; Dio 
twn. d. Dr. 2. p. 545. 

Frutex habitat in TKgypto et Sennaar. 

Senna alex&ndriua et officinalis in commercio dicta. 

3. Sbnna angustifolia, caul© laeviasimo, fohis piunatis 5-7- subinde 9- 
jugis; foliolis anguatd lanceolatis plerumque glaberrimis, stipulis subu- 
latis, leguininibus lato oblongis rarids meurvis, seminibus albidit 
rugulosts. 

Cassia angustifoha, Va hi, Symb. i. p. 205 ; Willden. Sp. 2. p. 523. tn Herb. 
Berol. 

C. Senna, Forskal in Herb. Mu*. Brit. (excl. descr. in FL Mgypt . Arab. 
p. 85. n. 58); a Dorn. Wulhch ttussa ex IIor to Bot. Calcutta , Hb. 
Schumach .! 

C. lanceolata, Bogie in Herb. Mu*. Brit .; Illustr. Himal. Mount . p. 186, 
291. t. 37; Wight , in Mu *. Brit. Hb. Penina. Ind. Or. no* 651 j 
Bhrenb et Hempr. tn Hb. Berol. I 
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C. Indica, Schuhm. Plantelare , t. 1. p. 577. 

C. eloiijjata, Lemaire Luancourt, Dtci. des Drogues, 

C. acutifoliu, Nees , Duaeldf\ Pfiz. tab 31(5 (excl. aynon. Comp .), 

C. Elirenbergi, Bi&ch. Bot, Zeit, 1841, col 51 (excl. leg. nublmeari). 
Sen6 de Mokka (de la Pique), Pomel (Uebers . 1717), p. 180 
Cassia hgustnnoides, Schr, (sec Foget). 

Frulex habitat in Arabia, in Lohaja, Mocha, Yemen ; et in India orient. 

(Agia), in Tinevelly et Calcutta coluur 
Senna de Mecca et oiuintaha m commercio dicta. 

4 Sknna. tomintosa, fold's 5-6-7-jugis, foliolis ovato ohlongis plerum- 
qm» parvis utunque pubescentibus mucromilatis. ahpuhs hastatis, legu- 
minibus adolesccntibus mgris Unvo-velutino-pubeHcentibim , stitur& 
auperiori pths setaceis cili.iti, semiuibus mterdum hcvibus setuiosd 
pilosis. 

Cassia pubeacena, R. Broum , tn Salt. It. App 
C. ovata, Merat et Le-ns, Diet. 

C acutifolm ft, Dehle in Jib Propr. 

C. obtusatu, Hochstetter et Steudel in Schnrtp PI Arab, no. 780. 

C. pubescent et tomentosa, Fhrenb. et ffempi . m Jib. Berol. 

C. noloaericea, Fresen . in Flora 1839, p. 51. 

C. retlnopica, (hub m Hist, d Drogues , 3 ed lit. p. 219 
C. Sohnnperi, Strudel, Nome net. Bot. ed. 2 
C. cunn, netider (1837) m Flora 18H, p. 355. 

Frutex habitat in Arabia et Nubia, fohoiis inter folia Senna* Meccensu 
(Yemen) ab atictore detecta et a clarr. Bov£ et Schimper m Arabia 
(Dsebedda) et a cl. Damaud in Veil© Dutimch (Nubia*) collectu. 
Senna' de Mecca et ruriua Alexandnnai m coirnmucio adinixta. 

February 21.—Thomas Bell, Esq., President, in the Chair. 

Read a “Note on the genus Ancistrocladus of Wallich." By 
G. H K. Thwaites, Esq., Superintendent of the Botanic Garden of 
Peradenia, Oylon. 

The author refers to the various positions which different authors, 
relying on the circumstance of the fruit of Ancistrocladus being sur¬ 
rounded by the enlarged segments of the calyx, have assigned to 
that genus, which has been successively placed in Combretacea ?, 
Malpighiacctfi and Dipterocarpe #, from all of which, however, it 
differs by its seeds being albuminous. An examination of the 
flowers and fruit m various stages of development has induced him 
to conclude that it will associate better with Symploce#, with which 
it agrees m its undivided exstipulate leaves, its character of inflo¬ 
rescence, imbricate calyx and corolla, persistent calyx, stamens ad¬ 
hering to the base of the corolla, inferior ovary, albuminous seeds 
and cylindrical embryo; but from which it differs in its scandent 
habit, its calycine segments becoming enlarged, its solitary erect 
ovule, and the peculiar structure of its albumen. He notices a 
slight affinity to Myristicca and Announce#, its young ovule calling 
to mind that of Myristtca, and the embryo not being very dissimilar; 
while the scandeat habit and uncinate ramuii give it a considerable 
resemblance to Artabotrys. The following generic character has 
been drawn up from fresh specimens ot Ancistrocarpus VaAhi, Am., 
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aud from tbe figure of Anc. Heyneamts, Wall., given in the last 
vol ume of Dr. Wight’s * leones Plantarum Indi* Onentalis* s~— 

Genu* SjMPiQCi&iB affine ANCts>TRociAt>v9, Wall,; Wormia, Vaht ; 

Bigameu, Keen. 

Char. Gen — Flores hermaphroditi. Calyx tubo cum cvvario connato ; 
limbo 5-purtito, laciniis oblongia, irregularibua, imbricatii, tribua ma- 
joribii8, omnibus increscontibus, persistentibua. Corolla petala 5, 
©qualm, concava, bosi comicxa. Stamina 5, im© coroll© inwrta, 
petalis a I tern a (in Anc. Heyneano stamina 10 m neriebuB duabus); 
filamenta basi incrassata, monadelpha, opice cuspidata, anther© ftd- 
natin, biloculares, longitudinaliter dehiscentcs, loculis basi divergent- 
bus. Oryarium mferum, 1-loculare. Ovnlum umeum, erectum, ana- 
tropum. Stylus subglobosus, persistens; stigmata 3, erecta, Imearin, 
compressa, truncate, decidua. Nux coriacea, calydt* laciniis coronata. 
Semen eerebriforme, erectum, testA plicato-intncati albumen carno- 
sum plicis suis involventi. Embryo ortbotropus, clavatus; cotyledones 
subfoiiacei, divergentes , radicula prope hilum pcmita. 

Frutices India it Zeylanm , sobohfen , scan dentes ; ramis elongate, fere- 
tibus } ramulis brevibus, patenttbus ; uncis circulate, sub nodts ramu- 
lorum posit is, mtemodia terminantibus , fohis lanceolate , ulrtngue an- 
gnslatis, sessMus, integer rums, Icvvibus, penmvenits , dense reticulate, 
tn ranus distant ib us, ad ramutorum apices aggregate, vernatione con¬ 
volute t inflorescentifl axillari , racemosd; racemis plim minus t amosu, 
pedunculis angtdaribus, paucifons , floribus alterms ; pedicellis bre- 
mssimis, rachi articulate ; bracteis minute stmts. 

Ancistrocladus Vahlii, Mr. Thwaifces observes, is very abundant 
m some of the warmer districts of Ceylon, and is a very troublesome 
weed to the cultivators. The Cinghalese name is Gonawel or Gona- 
pitlamveL 

Read also “ Notes on some Ferns in the Wallichian Herbarium/’ 
By Thomas Moore, Esq., F.L S. &c. 

These notes are the result of an examination of the Ferns of the 
Wallichian herbarium, with the view in the first instance of deter¬ 
mining the genus Prionopteris of Wallich, cited by both Fresl and F6e, 
but evidently without any knowledge on the part of either of those 
botanists of the plant on which it was founded. Prionopteris Fur- 
quhariana , Wall. Cat. No, 184, was thus ascertained to be MtUonia 
pectinata , R Br. in Wall. PI. Asiat. i. p. 16. t. 16, a name adopted 
by Dr. Wallich in his Catalogue at the bottom of page 23, where he 
directs it to be substituted for Prionopteris . In the course of this 
examination, Mr. Moore further determined Sphasropteris Hookeriana, 
Wall. Cat No. 775, in corrig. p. 248, to be the same with Diacalpe 
aspidioidt's , Blurne ; a genus distinguished from Spharropteris by its 
sessile, not stipitate, sori, and which Mr. Moore refers to a section 
(Woodsiecs) of Polypodies, which connects that group with the Cya- 
the#. Dr. Wallich compares it with Davallia stipelhUa , Wall. Cat. 
No. 200, which it resembles in general appearance, but the fructi¬ 
fication is altogether different. Damllia stipellata was identified 
with Acrophorus nodosm, Presl, and doubtfully with Momckosorum 
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davallioides, Kunze. This genus the author referred rather to Aspi- 
die<t than Davalltea, placing it with Cystopteris in a subsection of the 
former, which forms a connecting Jink with the latter through the 
genus Microlcpia . In the view here proposed it would include most, 
if not all, of the species which have been referred to Leucostegia , as 
well as a fern described by Sir W. Hooker under the name of Davalha 
Jamaicensis. The species of the genus Acrophorus would conse¬ 
quently stand as follows :— 

1. Act. nodosus , Presl = Aspidium nodosum, Blume; Davallia sti- 
pellata, Wall, ; Davallia nodosa, Hook. ; Monachosorum davallioides, 
Kmze} 

2. Acr. immersus as Davallia immersa, Wall.; Leucostegia im- 
roersa, Presl. 

3. Acr. chasrophyllus = Davallia chaerophylla, Wall.; D. ligulata, 
Wall, ; D, pulchra, Don, fide not. MS. in Herb. Soc. Linn., Leu¬ 
costegia chcerophylla, L, ligulata, and L. pulchra, J. Smith . 

4. Acr. affinis = Leucostegia affims, J , Smith ; Davallia affinis, 
Hook. 

5. Acr. hispidus ss Davallia hispida, Howard; D. Novas-Zelandiae, 
Colenso. 

f). Acr. memhranulosus = Davallia membranulosa, JPo/f. 

7. -4cr. purmlus sc Davallia parvula, IFa/l., Leucostegia parvula, 
J. Smith . 

8. /hr. Jamaicensis ss, Davallia Jamaicensis, Hook. 

March 21.—Thomas Bell, Esq., President, in the Chair. 

Head a paper " On the genus Myrmica and other Ants.” By John 
Curtis, Esq., F L.S. ftc. 

After referring to the more important published works on the sub¬ 
ject of Ants, such as those of Latreille, Nylander and Foerster; and 
to the difficulties attending the study of this family on account of 
the different phases undei which each species appears, Mr. Curtis 
proceeds to enumerate the British species of Myrmica , Stenamma and 
Myrmccina , and to describe and figure some English Myrmica* , which 
are either new or imperfectly known. He commences by dividing 
the British Formicidee as follows :— 

A. with a single scale upon the petiole. 

Palpi 6- and 4-jointed. 

Mandibles of female elongated .. 1 . Formica , Linn. 

Mandibles of female triangular .... 2. Ponera, Latr, 

B. with two nodules on the petiole, 

Superior wings with the apical cell elongate and open. 

Palpi 6- and 4-jointed. 3, Myrmica , Latr. 

PaJjji 4- and 3-jointed. 4. Stenamma, Westw. 

Superior wings with the terminal cell 

closed, oval and pedicled. 5. Myrmecina, Curt. 

He neat gives detailed characters of the genus Myrmica , under 
which he enumerates the following species 
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1, Myrmica rubra = Formica rubra, L .; M% scabrinodia, Nyl., var. 

2, M. l&vinodk, Nyl 

3. A/, vagans == Formica vagans, FaAr.; M, ruginodis. Ny/, 

4. M. lonuiscapus, Cur/., a new specie# which resembles Af. /<rt?i- 
nodtSy but the males aie much smaller, the antenn«» are much longer, 
and instead of the scape being only as long as the two basal joints of 
the flagellum (as m Af. lavi/wdts and M . mbra), it is equal in length 
to the eight following joints. Other differences are also pointed 
out and figuicd 'i lie species was first found in Perthshire, and 
Mr. Curtis has since received specimens collected in the neighbour* 
hood of Manchester by Mi. it. Wood. 

5 M. pKAELKUAffM, Curt., another new species, of which the male, 
female, and neuter aie figured, and of which a detailed dchciiption is 
also given. It was found by Mi. Curtis near Bournemouth m Hamp¬ 
shire, m July 1850, and seems to approach the Formica mbterranea 
of Lnticille, but the neuter has the upper surface of the head black, 
and the fir*t nodule has not a long petiole, as desetibed and repre¬ 
sented m all Lutreillc'ft figures, the male hah not very pale yellow 
legs; nor the female a brown, very shining thorax, with a brow n 
petiole It may be i elated to F. acervorum , Fabr , but that spet ics is 
described as having the back of the thorax black. 

6. M. acervorum = F. acervorum, Fabr , M. laoteipennis Zctt . 

7 M DhNTicoRNis, Curt ., found by Mr. Curtis m Scotland in 
July 1825, and no doubt allied to M lobicornu ,, Nyl , but having the 
tootii m the knee at the base of the scape in the neuter much less 
developed, and other differences in the rugosity and striation of the 
head, thorax and nodules. Of this species the male and neuter are 
also figured. 

8. M ccesjntum ss F. caspitum, L ; M. fuscula, Nyl.; M. impura, 
Farrs/ vur., and M. modestu, Focrst.} 

9. M lubervm =■ F. tuberurn, Fabr ., F. tuberosa, Latr. 

10 M . sirnillima , Nyl. MSS. 

11. M gramimcola =■ F. gramirncola, I,atr. 

»2. M . umjascia/a = F unifasemta, Latr . 

13. M domestica, Shuck. 

Under the genus Stcnamma, Wcstw , Mr Curtis enumerates two 
species:— 

14 St. Westwoodii, Steph., of the male of which he gives a de¬ 
scription, together with a figure of the wing 

15. St. albipjbnnis. Curt., a new species discovered by himself 
near Dover xn July 1852, which is described in detail. 

The genus Myrmecina, Curt, is limited to a single species:— 

1G. M. LatreUlii , Curt, of which the male and female are de¬ 
scribed at length, and the latter figured, with details of the several 
parts. 

In conclusion Mr. Curtis expunges from the list of British insects 
Formica pabeseem, Lutr., and F. emarginata , Oliv., admitted on 
doubtful authority ; and F. cognaia, Steph., which is not to be 
found in Mr. Stephens’s cabinet, now m the British Museum. 
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Head also some “ Note* on the Habit* of the common Garden 
Ant, Formica nigra , L.” By George Darnell, Esq. Communicated 
by the Secretary. 

Tbi* ant infests in large numbers Mr. DanielPs garden at Chob- 
ham. Stragglers appear in the greenhouse about the middle of 
February, and they had this season become numerous by the 5th of 
March : as the weather becomes warmer they spread themselves all 
over the gaiden. In fine weather they bring forth their white pupae 
and spread them in little heaps in the sun by the side of a turf, 
stone, or garden-pot; not unfiequently forming their dwellings in the 
bottom of the flower-pots among the roots of the plants. As the sum¬ 
mer advances they even extend their colonies into the meadows, and 
form small round hillocks among the gws. They are very pugna¬ 
cious and defiant, and do not hesitate to attack flieB, gnats, and even 
bees. A number of them were on one occasion seen clustering round 
a honey-bee, and on being struck off with the finger-nail, they re¬ 
turned to the charge in the most fearless and daring manner, and 
eventually dragged off the bee. Last year, when the vines were much 
infested with the scale, or Coccus Vitis, L., thousands of ants clustered 
on the trunks of the vines, apparently feeding on the black excre¬ 
ment voided by this pest. In the same mariner they feed around 
the green Aphides, which more particularly infest the Calceolarias 
Not only the cast skins of the Aphides , but the insects themselves, 
are carried off by the ants. The Aphides appear to be comparatively 
safe while buried beneath the long liana of the Calceolarias , and other 
similar plants; but the ants evidently make great efforts to dislodge 
them, while the Aphides parry the attack with their legs. On shaking 
the plants and dislodging some of the Aphides , the latter were im¬ 
mediately set upon by the ants below, which first broke their legs 
and stripped them of their wings, and then carried them off. The 
winged female ants are seen m June, not however using their wings 
much m flight, but quivering and shaking them as they walk along, 
each accompanied by Beveral workers. 

ROYAL SOCIETY. 

November 16, 1854.—Col. Sabine, R.A., in the Chair. 

'* Observations on the Respiratory Movements of Insects." By 
the late William Frederick Barlow, F.R.C.S, Arranged and com¬ 
municated by James Paget, F.R.S. 

This essay contains the greater part of a series of observations 
made between 1845 and 1850. The following are some of the 
conclusions which they plainly indicate :— 

(1.) The respiratory movements of Dragon-flies (Libelluiae), and, 
probably, of other insects also, are naturally subject to considerable 
and frequent variations in force and rate, the causes of many of 
these variations being as yet unknown, 

(Sh) The respirations of these insects are always quickened by 
exercise, emotion, rise of temperature, galvanism, and mechanical 
irritation; and the last three agents quicken them in the decapitated, 
as well as in the perfect, insect 
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( 8 .) The respiratory movements of each segment of the trunk are, 
in some measure, independent of those of the rest, although in the 
perfect insect they concur in all the segments. They continue to 
be performed, though feebly and slowly, m separated segments, pro¬ 
vided their nervous cords and ganglia are entire: and they may be 
abolished in single and successive segments by the local action of 
chloroform. 

(4.) The removal of the head, including the supra- and sub-oeso¬ 
phageal ganglia, does not, like the removal of the medulla oblongata 
ot the vertebrate animal, put a stop to the respiratory movements of 
the insect; but it diminishes their frequency arid force, and deprives 
them of all influence of the will and of mental emotions. 

( 5 .) The shock inflicted by the sudden destruction of the head, or 
of the terminal part of the abdomen, generally stops all the respira¬ 
tory movements of the insect foi a tune, and much enfeebles them 
during the remainder of its life. 

( 6 .) The general tendency of the observations is to corroborate 
the opinion of the self-sufficiency of the several ganglia for the 
movements of their appropriate segments, and, thus far, to maintain 
the belief m their essential independence. At the same time, the ob¬ 
servations on the diffused influence of shocks accord with those of 
the coordinate similar movements of all the segments, in proving 
their close mutual relations and mutual influence. 

“ On the Structure of some Limestone Nodules enclosed in Seams 
of Bituminous Coal, with a Description of some Trigonocarpons con¬ 
tained in them.” By J. D. Hooker, M.D., F.R.S., and E. Binney, Esq. 

The authors first describe the occurrence of the limestone nodules, 
which form a continuous bed in the centre of a thin seam of bitumi¬ 
nous coal in the lower part of the Lancashire coal-field. The no¬ 
dules were of various sizes, some weighing many pounds, and caused 
the coal to bulge out both above and below them, and they were 
found to be entirely composed of vegetable tissues converted into 
carbonate of lime and magnesia. Their formation is supposed by 
the authors to be due to infiltration of water through the superin¬ 
cumbent shales, which were full of fossil shells supposed to be of 
marine origin, and the aggregation of the mineral matter round 
centres of vegetable remains. The chemical constituents of the 
nodules were found to be carbonates of lime and magnesia, sesqui- 
oxide and sulphate of iron, with a little carbonaceous matter. 

The probability of these nodules representing an average sample 
of the vegetable constituents of the surrounding coal is then dis¬ 
cussed, and attention is drawn to the very great interest and import¬ 
ance that would attach to them were such a view substantiated, as 
showing the exact nature of the association of plants which is 
capable of conversion into bituminous coal. 

All the plants contained in the nodules were common in other 
parts of the coal formation, viz. Calamodendron , Halonia, Sty Maria, 
Lepidodendron, S tig maria, Trigonocarpon, Ambotkra » and others 5 of 
these the first-named genus occurred in the greatest abundance and 
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a* large fragments of fossil wood. Very many of the specimens 
were sliced, and being reduced to very thin transparent sections, 
were examined with the view of determining the botanical character 
of their contents, and the intimate structure of the masses of more or 
less homogeneous aspect to which they were reduced by decompo¬ 
sition, previous to or during the operation of calcification. The re¬ 
sults were very satisfactory, and seemed to indicate that all traces of 
vegetable structure may be completely obliterated in the substance 
of highly bitumimzed coal, which may nevertheless also contain frag¬ 
ments of wood with their tissues preserved. 

An account is then given of the examination of the details of 
structure of Trigonocarpon t and this, as well as the comparison of 
Trigonoearpon with the modern genus Salisburia , is illustrated by 
drawings and analyses. 

The authors are still engaged with the study of these nodules, 
with the view of showing the relationship between Calamodendron , 
Catamites , Sigillaria and Anabothra , and the details are preparing for 
publication. 


BOTANICAL 80CIETY OF EDINBURGH. 

December 14, 1854.—Professor Balfour, President, in the Chair. 

The Secretary was directed to enter upon the minutes, an expres¬ 
sion of the Society's seuse of the great loss which science had sus¬ 
tained in the sudden and unexpected death of Professor Edward 
Forbes, and of their sympathy with his family in the bereavement. 

Office-bearers for the ensuing year were elected, as follows :— 

President. —Professor Balfour. 

Vice-Presidents. —Dr. Seller , Henry Paul, Esq.; James Cunning¬ 
ham, Esq,; Charles Jenner, Esq. 

Council .—James M*Nab, Esq. , Dr. Priestley; Dr. W. II. Lowe; 
Professor Blackie; William Ivory, Esq.; 0. R. Tate, Esq., Professor 
Fleming; Professor Simpson ; John Lowe, Esq.; Robert Daw, Esq. 

Honorary Secretary Dr. Greville.— Foreign Secretary ; Dr. 
Douglas Maclagou.— Auditor: William Brand, Esq.— Treasurer: 
William W. Evans, Esq — Curator of Museum : George S. Blackie, 
Esq,— Artist: Neil Stewart, Esq.— Assistant •Secretary and Curator: 
Mr, G. Lawson. 

Dr. Balfour read an extract from a letter he had received from 
Dr. W. A. White, Assistant Surgeon 47th Regiment, dated “ Camp 
before Sebastopol, Nov. 17, 1854," accompanying seeds of a superior 
melon he had gathered in the orchards on the banks of the Katscha. 
“ All who visited those orchards were surprised at the extraordinary 
abundance and variety of the fruit-trees. Very many different varie¬ 
ties of the apple and pear, peaches, apricots, nectarines, quinces, 
the plum, the cherry, the walnut, the almond, the fig, were growing 
in the greatest profusion within the space of an acre, whilst the sur¬ 
rounding vineyards were laden with the finest grapes. Vegetables 
too were in great abundance, the enormous size of which excited our 
surprise* considering the little apparent amount of labour expended 
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on their cultivation. The garden implements were rude and simple, 
a rich soil and a warm southern sun rendering any artificial opera¬ 
tions unnecessary. The country after passing the Belbec is thickly 
wooded with dwarf oak for the distance of about four miles, when a 
rapid descent takes place into the Valley of Inkerm&nn, at the south¬ 
western extremity of which Sebastopol is situated, which is sur¬ 
rounded with bare rocky hills nearly destitute of vegetation.” 

Dr. Balfour exhibited specimens of Ch&tophora endmetfohaf\ sent 
by Miss Susanna Bee\er, from Stanley JWater on the Fell near 
Comston Old Man. 

The following papers were read :— 

1. “Sketch of the Life of the late Professor Edward Forbes,” by 
Professor Balfour. This paper appeared m the * Annals of Natural 
History ’ for last month. 

2. “On Hypericum anylicum by (-harles C. Babiugton, M.A,, 
F.R.S. Seep. 92. 

3. “On the Structure of the Anthers of Erica*' by John Lowe, 
Esq. 

The author remarked, “ I have to bring before the Society’s notice 
this evening, a short sketch of two peculiar features occurring in the 
anthers of the genus Enca . The anthers of this genus are usually 
described in botanical works as consisting of two loculi, which open 
and discharge their pollen by means of lateral pores. So far this is 
true, for if we examine a fully expanded flower, the anthers will be 
seen to be free, and to have a pore, or rather slit on each side; but if 
a young, unexpanded ftower be examined, the anthers instead of being 
free will be found to be connected together into the form of a circle, 
and no pores will now be seen. Their future disconnection appears 
to be caused by the increase of the pollen, in the same manner that 
valves are separated in valvular dehiscence. The first who noticed 
the peculiarity abo%c mentioned was, I believe, that very accurate 
observer Mr. Robert Brown, who thus describes tt in the * Ilortus 
Kewensis/ so long ago as 1811: 'Anther® ante anthesin per duo 
foramina lateralm connexee/ The only other work in which I find it 
noticed is M'Giihvray's edition of ‘ Withering’s British Botany *; but 
there is a want of tnat accuracy observable in the preceding work. 

g ee Smith, Eng. FI. ii. 225.] The other peculiarity referred to is 
e separation which occurs between the loculi of the same anther. 
In all the species examined tliis prevails to a greater or less extent. 
In some the division extends almost, in others quite, to the base of 
the anther, and in two species, E, Banksiana and E.Sebana lutea, there 
is so complete a separation, that the loculi of adjoining anthers have 
a greater connection than those of the same anther. In these two 
instances, the filaments are expanded into the form of a tube, and 
there appears, in all the species examined, to be a nearly constant 
ratio between the amount of the filamentary expansion and the sepa¬ 
ration of the loculi. One apparent exception is found in E. remix 
coccinea , but here the filaments, though much expanded at the base, 
are attenuated superiorly, From these facts it would almost seem 
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that the rigidity of the filaments has some effect in causing the sepa¬ 
ration of the loculi; for where the filaments are most slender and 
delicate, the least amount of separation occurs, and vice versd. 

The mode in winch this result is produced, is apparently by the 
strong filaments, as they increase tn size, drawing the loculi apart, 
whilst the slender ones yield and bend inwards, allowing the loculi to 
retain their position, tn proof of this we find, that wheu the fila¬ 
ments are strong, or united into a tube, the circle of muted anthers is 
large, and when the filaments are slender, the antherine circle is 
small, and the filaments, though brought together at their apex, are 
wider apart, and even bulging below. The number examined is 
twenty-three, ihe names of which are given in the following list. I 
have not been able to observe whether any peculiarities exist in the 
anthers of the allied genera, as they are not now m flower. 

Erica CafFra. Erica magniflea. 


rupcstns. 

Eassoniana purpurea 
rubens. 

Lambertia rosea, 
lmnwoides. 

• Aitonia Turnbulls* 

• -turgidula. 

• ampullacea. 

■ arbuseula. 

• cerinthoides, 

• taxifolia. 


Banksiana. 
vertieillata. 
by emails, 
verms coccinea. 

• Scbana lutea. 

■ melanthora. 
Princess, 
magnifies, 
vestita coccinea. 

- ventricosa superba. 


4. “ Summary of the Flora of the Lake district of England/' by 
Mr. Janies B. Davies. 

Mr. Davies rend a full list of the rarer plants of the district, with 
their habitats, which he remarked would be found iu the Appendix to 
Black's admirable ‘ Guide to the Lakes/ 


MISCELLANEOUS. 

Observations on the Nests of Humming Birds . 

By John Gould, F.R.S. See. 

Mr. Gould exhibited a collection of nests of Humming Birds, ex¬ 
emplifying the habitual characteristic structures of several genera. 
The first group to which his remarks were directed were the Hermit 
birds (Phatithornis), which invariably build at the extremity of leaves, 
perhaps from the protection which that situation affords against the 
attacks of monkeys and other predatory animals. Qreotrochilus builds 
a beautiful nest, attached to the sides of rocks. Heliomaster meso - 
leucus makes a nest in a beautiful species of moss, depending from 
the trees. Most of the nests arc cup-shaped, some being placed in 
forks, some on branches, some on leaves, some in ferns; they are 
shallow and delicately formed, ornamented in the most varied man¬ 
ner with feathers, or with festoons of moss and lichen, especially in 
the genus Hylocharts. The attachment of the lichen and other orna¬ 
ments is effected by means of flue cobwebs. 
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The differences in the eggs of Humming Birds are not very ob¬ 
servable ; they are invariably two in number, white and oblong, with 
one supposed exception,—namely, that of a species inhabiting the 
Upper Amazon, which, according to Mr. Edwards, Iavs a spotted egg. 
But the differences of structure in the nests sufficiently corroborate 
the generic divisions into which these birds have been separated by 
modem ornithologists. 

Most of the nests exhibited were from the collection of Mr. Reeves 
of Rio, who presented them to Mr. Gould in the most liberal man¬ 
ner, with a view to assisting him in the completion of his monograph 
of this family.— Proc. Zooh Soc . July 26, 1853. 

On a Marsupial Frog (Notodelphys ovifera) from Venezuela. 

By Dr. D. F. Weinland. 

Under the name of Notodelphys ovifera, Dr, Wemland has de¬ 
scribed a singular frog lately received by the Berlin Museum, the 
female of which possesses large dorsal sacs for the reception of the 
ova. These sacs open by a fissure in the skin of the back near the 
anus; they were full of eggs m the specimen examined by the author, 
but had no communication with the cavity of the body. The eggs 
were only fifteen in number, of large size, and contained embryos m 
a forward state of development, exhibiting a broad head, very similar 
in form to that of the parent, aurl already furnished with distinct 
eyes. The body of the embryo terminated in a short tail, at the base 
of which the hinder feet were visible. The anterior feet were also 
developed. The embryo had no sucking disc attached to the throat. 
The external branchiae consisted of a pair of large membranous bill¬ 
shaped organs attached to the branchial arches by long vascular fila¬ 
ments, two to each bill 

In its general structure the animal approaches the Tree-frogs (/iy/a), 
and it appears not improbable that the Hyla marsuptata of Dumeril 
and Bibron, which also possesses a dorsal sac, may belong to the same 
genus.— Mailer's Jrchiv, 1854, p. 449. 

Descriptions of Two New Species of Ptilonopus. 

By George Robert Gray, F.L.S. & F.Z.8. 

Ptilonopus chrysogastkr, G. R. Gray. 

Crown purplish white, margined posteriorly with yellow; sides of 
the head, neck and breast greyish white, with the base of the feathers 
of the latter yellow; throat and cheeks pale yellow; abdomen and 
under tail-coverts bright yellow; sides of the former greyish white, 
tinged with yellow; back bronzy green; greater wing-coverts, ter- 
tials and secondaries bluish green, narrowly margined with yellow; 
quills dull black, with the outer web tinged with green; tail bronzy 
green, with a very broad apical margin of white, each feather mar¬ 
gined with yellow .-—Total length, 8J- inches. 

Hub. — — ? Probably from Otaheite. 

This species is closely allied to the Ft. purpuratus (Columba pur* 
purata, GmeL, (X oopa, Wagl., Pt.furcatus, Peak), but it is easily 
distinguished by the yellow on the abdomen, &c. 
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Ftilono wn PURPllRKOClNCTUS. 

Crown and base of lower mandible deep rosy purple, surrounded 
posteriorly with yellow; throat white; sides ana behind the neck 
greenish grey; feathers of the upper part of the breast deep greyish 
green, with the end of each bifurcation white; lower part of the 
breast green, with a broad mark of deep purple ; middle of the abdo¬ 
men yellowish green, with the sides orange; vent pale yellow, with 
the sides green; under tail-coverts orange; back and lesser wing- 
coverts bronzy green ; greater wing-coverts, secondaries and tertials 
bluish green, margined with yellow ; quills green, narrowly margined 
with yellow, tail green tinged with yellow, with the apieal portion 
broadly margined with white, tail-feathers tinged on the outer web 
with preen, and all margined with yellow.—Total length, 9 inches. 

It is unknown from whence this fine species was brought.— Proc. 
ZooL Soc. March 22, 1853. 

METEOROLOGICAL OBSERVATIONS FOR PEC. 1854. 

Chvneick .—December l. Clear and tine 2. Overcast: very large halo round 
the moon. 3. Cloudy * clear. 4. Clear and fine. 5. Fine cloudy . dear at 
night' rain 0,7. Fine cloudy. 8. Densely overcast. 9. Cloud). 10. Clear 
and cold. 11. Sharp front * fine 12 Very fine 13. lla/.y: overcast ram 
14. Densely clouded, 15. Dusky flying clouds . overcast ram. 16. Cloudy 
fine. 17. Clear: fine . ram 18. Rain : heavy clouds clear and cold . rain. 19. 
Very fine . rain. 20. Stormy and wet, 21. Fine * rain : overcast. 22. Cloudy 
and boisterous: ram at night. 23. Fine cloudy overcast rain. 21. Fme rain 
25. Densely clouded . ram . clear and fine. 26. Clear and fine. 27. Fine. 28. 
Clear and frosty : very fine frosty. 29. Overcast. 30. Cloudy. fine. 31. Over¬ 
cast . cloudy. boisterous. 

Mean temperature of the month . 39°*35 

Mean temperature of Dec 1853 .... 32 *49 

Mean temperature of Dec. for the last twenty-eight years ... 39 *64 
Average amount of ram in Dec... ....... 1'50 inch. 

Bmton .—Dec 1, 2 Fme. 3. Cloudy. ram p.m. 4. Fme. 5. Cloudy. G. 
Fine : ram a.m. and p.m. 7. Fine. 8. Cloudy. 9. Fine ram and snow p.m. 
10,11. Fme. 12. Fine • ram pm. 13. Cloudy. 14, Cloudy: run a m. 15. 
Fine. 16. Fme rain a.m. 17. Fine. 18. Rain a.m. and snow p.m. 19. Fine, 
rain p.m. 20 Ram a.m. 21. Cloudy . ram a m. 22. Cloudy, 23,24. Fme. 
25. Cloudy : ram p.m. 26. Cloudy. 27. Fine : ram a.m. and p.m. 28. Fme. 
29—31. Cloudy. 

Santiwtck Manse } Orkney. —Dec. 1. Snow-showers a m. : hail-showers p.m. 
2. Snow-sliowerB a.m.. cloudy p.m. 3. Rain a.m.- showers p.m. 4. Showers 
a.m. and p.m. 5. Showers a.m. : cloudy p.m. 6. Showers a.m and p.m. 7. 
Cloudy A.M. : sleet-showers p.m, 8. Showers a.m. , sleet-showers p.m. 9. Showers 
a.m. and p.m. 10. Bright a.m. j snow p.m. 11. Cloudy a.m. : showers p m. 12. 
Sleet-showers a.m. : showers p.m. 13. Cloudy a.m, . showers, thunder and light¬ 
ning p.m. 14. Sleet-showers a.m. . showers p.m. 15, Sleet-showers a m and p.m. 
16. Hail-showers a.m. j sleet-showers pm. 17. Sleet-showers a.m. • hail-showers, 
frost p.m. 16. Hail-showers, frost a.m. and p.m. 19. Cloudy, frost a.m. ; rain p.m. 
20. Sleet-showers a.m. ; clear p.m. 21. Drizzle a.m : showers p.m. 22. Damp 
a.m. i sleet-showers p.m. 23, Hail-showers a.m, : sleet-showers p.m. 24. Showers 
a.m. : sleet-showers p.m. 25. Showers a.m. : hail-showers p.m, 26. Snow a.m. . 
hail-showers p.m. 27* Snow a.m. : snow, clear p.m. 28. Snow, cloudy a.m. i 
rain p.m. 29. Drizzle a.m. aud p.m. 30. Sleet-showers a.m. : hail-showers p.m. 
St. Showers a.m. s rain p.m. 

Mean temperature of Dec, for twenty-seven previous years , 41°*10 


Mena temperature of this month... 39 -13 

Mena temperature of Dec. 1853 .... 38 *97 


Average quantity of rain in Dec. for fourteen previous years 3 95 inches. 






Meteorological Observations made by Mr. Thompson at the Garden of the Horticultural Society at Chiswick, near London % 
by Mr. Veall, at Boston ; and by the Rev. C. Ciouston, at Sandwich Manse , Orkney. 
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XV —A Monograph of the Indian species of Phylloscopus and its 
immediate a fines. By Edward Blytii*. 

Tiiere is no group of birds more difficult to the student of 
Indian ornithology than the very extensive senes of small Bee- 
Jins, or “ Warblers,” known to the French as Poui/tots , and in 
parts of England by the name of Petty chaps. It is exemplified 
in Europe by four well-known species+; and as an avis rarissima 
in Europe, the common Indian Motacilla proroguing, Pallas {Re¬ 
gains modeslus, Gould), which strictly appertains to the series 
under review, has been obtained in J)alinatia and in Britain; 

* From the Journal of the Asiatic Society of Bengal, No. 6, 1854 

t 1 • Phy llosc opus Sibil at rtx ; Motacilla sibdutnx, L.; Sylvia sylvioola, 
Latham. Type of Stbilntnx , Kaup. 

2. Ph. Bonvlh; Sylvia Honelh, Vieillot *, S. Nattercri, Temminok. 

3. Ph. trovhilm ; Motacilla trochilus, L , Sylvia fitis, Berhstem , also, 
according to M. Dcglaml, S u*tcrina, Temmtnck (nee Vieillot ); S flau- 
ventris, Vieillot , S. angusticauda, Gerbe ; and S. tatuaneis, Cresptyny. 

4. Ph. njus; Currucarufa, Bnsson ; Svlvm eollyhita, Vieillot , S. iocpmx, 
Herbert ; and by the older British ornithologists erroneously assigned to 
Motacilla hippolais, L. 

In addition to these four, m N. Africa, Dr. Ituppell describes— 

Ph. umbrovtrens , Sylvia uinbrovirens, Ruppetl (described but not figured 
m his Neucrn Wirbeltlueren, Vogel, p 112) From Abjssima. 
r Ph brevicaudatus ; Sylvia brevicaudata, Ruppetl, Atlas, t. 35. From 
Kordofan. 

Another that will probably have to be Added to tlie European fauna is— 

Ph. bremrostris i Sylvia brevirostris, SttwUand, P. Z. S. 1835, p 9# 
Procured at Smyrna. Differs from Ph. rufu* u\ it,h greater sire, and from 
Pk t trochilue u m the shortness of the beak nuri the dark colour of the legs.” 

Lastly, two species are briefly deseiibed in Dr Dors field's Catalogue of 
Ann. Mag. N. Hist. Ser. 2. I r ol. xv. 11 
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while three of the European species have been stated to occur in 
India, but at a time when the various Indian Pouillota were un- 
describod and the multiplicity of distinct species of them was 
unsuspected. As neither of them, however, would appear to 
have been met with m the country since the numerous Indian 
species have been recognized, we are led to infer that certain 
other species were mistaken for them ; and it is highly probable 
that the Sylvia silnlatnx of Dr. ltoyle's list* refers to our 
Ph. nitidus, and Mr. Gould's S. trochilus of W. India + to our 
Ph. mrtdanus ; and perhaps M. Tetri nnnek's S. trite/atus of Japan 
may likewise prove to refer to some nearly affined species, which 
he failed to distinguish from the trochilus of Europe J. 

The Indian species have been described under various generic 
names; and even now it would not appear that systematise are 
agreed whether to range the accepted typical form, that of Muta - 
cilia trochilus, L., under Phyllopncuslc of Meyer (1822), which 
included also the distinct form of Mot . hippolais , L., regarded 
by Mr. G. 11. Gray (in 1841) as typical of Phyllopncuste ,—or m 
Phylloscojms , Boic ( 182(5), of which M. trochilus is cited us 
typical. In M. Degland's * Ormthoiogie Europeennc' (184-9), 
M. hippolais , L, with three European congeners is referred to 
Htfqmlais , Brchm (1828), the typical species being termed H . 
polyglotta (Viciilot); and M . trochilus and its congeners are as- 

Javanese Birds, Trans Lmu. Soc. xui. 156; neither of which can we iden¬ 
tify with Indiau species: vu.— 

Ph. jovarucus ; Sylvia javumeu, Harsfield : seemingly affined to our 
Ph magmrostns. And 

Ph. montanus; Sylvia montana, Harsfield : apparently affined to onr 
Ph. trislis. Of Ph montanus (Horsf), the late lamented Hugh K Strick¬ 
land informed us, that " the wing is 2 in. long, graduated, with the fifth quill 
longest” 

Mr. Strickland adds, from Java*— 

Ph. trimrgutus ; Sylvia trivirgnta, Temmmck : a species referable to Mr. 
Hodgson’s group Ahrorrns ; anu it is probable that others of this minor 
group, from the Archipelago, remain to be described. 

* III. Him. Bot. Introd p Ixxvn In this list are enumerated M Sylvia 
sibilatrix , S. rufa (plains), S. trochilus , and several species undetermined.” 
It is not probable that either of the names specified is correctly applied; 
nor certain others in the same list, as especially Galius Sonneraiu 1 

t Proc. Zool. Hoc. 1850, t>. 90. 

J Some Japanese buds which wc saw with Mr Gould, sent by M. Tem- 
mmek, and identified by him with European species, certainly presented 
differences more or less marked. Wc especially remember the Japanese 
Rohm, Jay, and Bullfinch. The last is probably Pyrrhula grimtmtruf , 
Lafrcsnaye, Rev. Zoo! de 1 r Soc. Cuv. 1841, n. 241.—Since this note was 
penned, we have seen Mr Gould's figure of the Japanese Bullfinch, in his 
* Birds of Asia/ where it is designated P. orientalis, Temmuick and Schlegel, 
The Jay, too, is cited by the Prince of Canino as Garrulus japonicus. 
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signed to Phyllopneuste . An older name than Hippolats , Brchtn, 
occurs, however, in Ficedula , Koch (1816), which is adopted by 
l)r. Buppcll for the Pouillots* * * § , and by I)r. Schlegel for both 
groups t; but it is faulty as implying these birds to be fig-eaters 
(or Beccajicos), whereas all of the senes are exclusively insecti¬ 
vorous, and in no way to be confounded with the highly frugi- 
vorous FauvctfesJ, 

In former papers we followed Mr. Gray's arrangement, but 
with this error, that certain Indian species were assigned to 
Phyllopneuste apud Gray (v. Ihppolan, Brehm ); whereas upon 
referring to the characters of this genus, as specified by M. De¬ 
gland, we find that we had misapprehended it, and incline now to 
suspect that with it should be united the divisions Cuhcipeta , 
nobis, and Abrorms , Hodgson. 

lu a senes of twenty-two species actually before us, excluding 
Regains, we observe that one only, the European Phylloscapus 
sibilafnx (type of &ibifaffix, Kaup), is remarkable for the com¬ 
parative great length of its wings ; whereof the first primary is 
minute and the second is nearly as long as the third. In all the 
rest, the small first primary is considerably less diminutive, and 
the second is much shorter than the third . the proportions vary¬ 
ing, however, to some extent, and the wing being more or less 
rounded m different species , affording a good differential cha¬ 
racter m several instances. In general, the wings arc shorter 
and more rounded than in the European l J h. trochilus j but 
looking to the ensemble of characters, it seems doubtful whether 
more than three divisions can be retained m the whole series 
under review. These are: PhyUoscopm , certain species of which 
(constituting the Reguloides , nobis §) offer a close approximation 
to Regulus , and serve to indicate the true systematic position of 
that genus ,—Regulus (which M. Dcgland and others have ar¬ 
ranged near Pants ),—and Cuhapeia (including Abrorms), which 
should perhaps be merged m PhylUqmeuste (v. Hippolats ). Under 
these three groups only, we now comprise the following Indian 
species. 

* Symtematische Uebersicht der Vogel Nord-ost Afnkn’s (1846), p, 6?. 
t ltevuc critique de« Oiseaux d’Europc (1844), pp 26, 2fi. 
j The four European species described by M. Deg I arid under Hippolats 
are as follows : — 

1. H. polyglotta ; Motacilk hippokis. L., Sylvia pulyglotta, Vtnllot ; 
H. sahcima, Bonap. 

2. H. ieterim j Sylvia ictcrma, Vmlfot (uec Temminck); S. luppohus 
apud Temminck , Manuel, 2nd edit (1820). 

H.alivetorumi Sylvia ohvetorum, Strickland 
4. H. aluica ; Sahcnm ekica, Lmdef mnyer; Fieedukambigua, Schlegel 

§ J. A. S. xvi. 442. 


II* 
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I. Genus PnYLLoaconrs, Boic, apud G. R. Gray. 

Type MotaciUa trochilus , L.* 

1. PhYLLOSCOPITR RAMA. 

Sylvia rarna , Sykes, P. Z S, 1832, p 89. 

There appear to be two races of this bird, differing a little in 
shade of colour, but in no other particular that we can discern 
The bill is rather thicker and the form less slender than in most 
others of the genus; and together with the colouring, approxi¬ 
mate it to Calamoheqte, Boic, for a species of which it might be 
mistaken at first sightf; but the form of the wings and tail, and 
general character, sufficiently indicate its true position to be as 
here arranged. 

Length 5 in. by 71 in. m alar expanse wmg 2$ to 2,} in. ; 
1st primary -‘ ! Tt in., the second ^ in. shorter than the third, which 
about equals tile 4th and 5th • tad 2^ m.; its outermost feather 
| in. shorter: bill to gape ^ iu. turse J in. Iridcs dark. Bill 
dusky above, light earneous below : legs light brown, tinged with 
plumbeous on the joints. Plumage, above uniform light grayish- 
brown , below pale or albescent, passing to white on the chin, 
middle of belly and vent : lores, continued as a slight streak 
passing over the eye, and the orbital feathers, pale. 

This bird is very common m Lower Bengal during the cold 
season, upon sandy soil above the tideway of the rivers, haunting 
baubul topes and scattered trees near villages, as well as hedges 
and bush-jungle. Those of S. India have a slight ferruginous 
tint throughout; but wo can detect no further difference. It 
would not appear to inhabit the sub-Himalayan region. 

• A bettei average type exists ut Ph rvfm , v Curruca rufa, Brisson, 

t We have three Indian species of Calamoherpe, all distinct from those 
of Europe. 

1. C. brunnescens ; Agrohates brunnescens, Jerdrm Very like the 
European C, arundtnaceus (Turdus nrundmnccus, L. ; Sylvia turdoides, 
Meyer) , but easily distinguished by the form of the wing, m which the 
second or first develojied primary is constantly £ in. shorter than the next, 
anil the third, fourth and fifth are subcqiml. 

2 C. dumetorum , nobis, J A S, xvm, 815. 

3 C . agrtcola , Jerdou, Madr. Journ xm pt 2 p 131 ; J A.S xiv. 595. 
This much resembles the European C. sahearta ( MotaciUa sal i cam, Gmelm; 
C. alnorura, Brehm , Mot. nrundmacca, Light foot) ; but is readily distin¬ 
guished from it, as is also C. dumetorum , by the same difference m the pro¬ 
portion of the primaries as exists m the species before cited. 

The three Indian species of Calamoherpe accordingly tend to approximate 
Phylhficopm m the form of the wing, and they have also less aquatic habits 
than their European congeners. 
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2. Phvlloscopus maonieostbis, nobis, J. A. S. xii. 966. 

Phyllopneuste mdica, nobis, J. A. S. xiv. 593, 

Ph. trochilux 7 apud Hodgson, Gray, Zool. Misc. 1844, p. 82. 

Length 5 to 5} in., by 8j in. across : wing 2$ to 2$ in., its 
first primary measuring J in., and the second being y 7 ^ in. shorter 
than the third, which does not quite equal the 4th aud 5th: tail 
2 to 2 m., its two outer feathers on each side very slightly gra¬ 
duating . bill to gape i m, • tarsr •] in. I rides dusky. Bill dusky 
plumbeous above, fleshy horn-colour at base of lower mandible. 
Legs albescent plumbeous. Plumage, duskyish or infuscated 
olive-green above, having a faint tinge of tawny, especially on 
the wings and tail; the medial larger coverts of tin*, wings being 
tipped with albeseent-greemsh : a nariow but conspicuous pale 
yellowish supercihum, and the lower ear-coverts are partly of the 
same hue * under parts pale; the; breast tinged with ashy, mingled 
with hunt yellowish; and the rest of the lower parts are more or 
less of a purer ycllowish-whito. The tawnyish hue of the wiugs 
and tail resembles that of the upper parts of the European 
Ph . rufuSy whence the name of the latter species. 

The species appears to be generally diffused over the country, 
and we have seen specimens from the eastern coast of the Bay of 
Bengal, and also one from Chusan. We have been informed 
that it has a pleasing song. 

3. Phyu.osoopos luguhkis, nobis, J. A. S. xu. 968. 

Length 4^ to in., by 7\ in. across: wing 2^ m.; first pri¬ 
mary l to -ff m«, and the second ^ m. shorter than the third, 
winch does not quite equal the 4th and 5th : tail l| t m., subeven : 
bill to gape nearly g in.: tarse J in. Indcs dusky. Bill dusky 
above, and also on the medial part of the lower mandible; the 
rest amber-coloured. Legs pale greenish-dusky. Plumage, 
above dusky olive-green, nearly as m the last species, but with¬ 
out the tawny shade; also a similar pale yellowish supcrcilmm, 
and tips to the medial wing-coverts: below albescent, faintly 
tinged with yellow medially, and laterally with the hue of the 
flanks. 

Common in Lower Bengal during the cold season, and more 
or less so over the country generally. 

4. Phylloscopus apfinis. 

Motacilla qffims, Tickoll, J. A. S n. 576 
Ph.flavrolus, nobis, pamm, 

Abromis mnthogaster , Hodgson, Gray, Zool. Misc. 1844, p. 82. 

Length 4^ to 4| in., by 6J to 7 in. in expanse: wing 2£ to 
2f in. ; having the first primary | in., and the second ^ in. 
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shorter than the third, which almost equals the 4th and 5th: 
tail 1J to 1 & in., its outermost and penultimate feathers very 
slightly graduating: bill to gape \ in., or a trifle more: tarse 
| m. or nearly so. Indes dark. Bill dusky above, amber- 
coloured below : legs pale brownish-dusky, tmged with yellow; 
the soles more or less yellowish. Plumage, above fuscous olive- 
green, with an extremely faint tawny tinge ; no pale tips to the 
medial wing-coverts: superciba, cheeks and under parts, pale 
sullied yellow, brightest on the middle of the belly, with a 
slight tawny tinge m some, and the breast and flanks a little 
mfuscated. 

This species might be supposed to be the young of the pre¬ 
ceding, m corresponding yellowish garb to the young of Ph. fro - 
chilus and Ph, rufus ; but on minute comparison of freshly killed 
specimens, they are seen to he distinct. The bill is more feeble, 
and much more compressed, m Ph. affirm ; whereas m Ph. lugv- 
bris it is very little compressed, and the nctal setfe are consi¬ 
derably more developed. The colour of the legs is also very dif¬ 
ferent, being m luyubrts pale grmiish-dusky, while m uffinvs 
there is a strong tinge of brown. Prom examination of a great 
number of specimens, we feel convinced that the colouring here 
described is permanent. 

This species is common m Lower Bengal, more so above the 
tideway of the rivers, and wc believe that it is generally distri¬ 
buted over India. 

5. PHYM. 08 COFU 8 indices. 

Sylvia indtea . Jerdon, Madr Joum xi 0. 

PA. grvieolus, nohis, J. A S. xvi. 44,i. 

Length 5-| in. by 7{ in.. wing 2^ m.; having the first pri¬ 
mary ^ m. long, and the second g in. shorter than the third, 
which equals the sixth, and is scarcely shorter than the fourth 
and fifth : tail 2 m.: bill to gape A in.: tarse \ in. Irides very 
dark brown. Bill dusky above, below pale amber * interior of 
the mouth whitish, with scarcely a tinge of yellow. Tarsc exter¬ 
nally, and the toes above, light brown; internally and beneath, 
yellow. Plumage, above uniform dull ash-colour, without a tinge 
of green: aupercilia dear pale yellow: lower parts pale dull 
yellowish, purer on the middle of the belly, and tne rest more or 
lees tinged with dull tawny. 

This species appears to be found chiefly in the peninsula of 
India, and is rare m Lower Bengal. 

6. Phylloscopus fuscatus, nobis, J, A. S. xi. 113. 

PA. brunneus, nobis, J. A. S. xiv. 591 (the young). 

Length 5 to 5£ in., by 7£ to 7$ in.: wing to m .; having 
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the feat primary to in., and the second in. shorter than 
the third, which equals the sixth, and is a little shorter than the 
fourth and fifth: tail 2£ in., with its outermost feathers m. 
shorter than the middle ones: bill to gape nearly $ m.: tarse 

in. Indcs dark hazel, Bill dusky above, yellowish at base of 
lower mandible; inside of the mouth rather pale yellow: legs 
greenish-brown. Plumage, above uniform olive-brown; below 
albescent, purest on the throat and middle of belly, and weakly 
tinged with a ferruginous or ruddy hue on the pale supercilia, 
sides of neck, flanks and lower tail-coverts, and more faintly on 
the breast; axillarics also weak ferruginous, with the fore part 
of the under surface of the wing, and the primaries arc slightly 
margined with pale rufescent: no trace whatever of a wing-band. 
The young (Ph brunneus, nobis, passim) resemble the adults m 
colour, but the wings and tad are rather shorter, and the plumage 
is of somewhat more open texture. 

Not rare in Lower Bengal during the cold season; but com¬ 
moner, it would seem, to the eastward, and especially in Arakan. 

7. Phylloscopus viriimnus, nobis, ,T. A. S. xii. 907*. 

Abrornis ienmeeps, Hodgson, Gray, ZooL Mise. 1844, p. 83. (Perhaps 
Pk trochilus of W. Imlm apud Gould.) 

Length 4$ to 5^ in., by 7^ to 7* r in*: wing 2 J to m.; its 
first primary £ to \ in., and the second \ in. shorter than the 
third, which equals the fourth and fifth : tail 1J to 2 in.: bill to 
gape nearly £ in. : tarse to J m. lndes dusky. Bill dusky 
horn-colour above, the under mandible yellowish except towards 
tip. Legs pale greenish-plumbeous. Plumage, above light dull 
olive-green, beneath greenish-albescent. a pale yellow streak 
over the eye; and a slight whitish bar on the wing, formed by 
the tips ot its larger coverts. 

The commonest sjiecies of the genus in Lower Bengal; and 
we believe generally diffused. The only sound we have heard it 
utter is a faint tws-yip frequently repeated ; but never a number 
of times m continuous succession, like the much louder tsihAseh 
of the European Ph . rufus. 

8. Phylloscopus nitidus, nobis, »J. A. S. xii. 965, 

Mmcicapa nitida Lntlmra, Franklin. 

Sylvia hippoiais , apud Jertlon, Madr. Jonrn. xi. ft. 

Htppolau Swaintitmt, Hodgson, Gray, Zool. Misc. 1844, p. 82. (Probably 
Sylvia sibilatnw of Hoyle’s list) 

Length 4£ to 4$ in., by 7§ to 7 .1 m. across: wing 2$ to 2$ m.; 

* Phyllopneuate rttfa apud it os, J. A 8. xi. 191; and Ph, affirm , Ann fc 
Meg. Nat. Hist. 1843, vol. xu. p. <JB, 
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having the first primary to $ in,, and the second fin. shorter 
than the third, which equals the fourth and exeeeds the fifth : 
tail If to 2 in.: bill to gape f m.; and tarse £ in. Irides dark. 
Bill carncous-dusky, the lower mandible pale, and legs light 
brownish, tinged with yellow on the toes. Plumage, above of a 
much livelier green than in any of the preceding, resembling 
that of the European PL stfnUitrix ; below unsullied pale yel¬ 
lowish, brightest about the breast; and there is a pale wing- 
band, formed by the tips of the larger coverts of the secondaries. 

This pretty species appears to be very generally distributed, 
but is somewhat rare in Lower Bengal. 

9. PxiYLLoscorus tristis, nobis, J. A S. xu. 966. 

Sylvia fro chillis, apud Jerdon, Madr, Journ. xi. 6. 

Length to 5 in. by 6,j to 6£ m.: of wing 2 A to 2] in.; the 
first primary £ in. (in large specimens), and the second \ in. 
shorter than the third, which equals the fourth and fifth: tail 
1J to 2 m.: bill to gape j in.; and tarse f ° fT to £ in. lrules dark. 
Bill blackish, tinged with yellow at base ot lower mandible; and 
gape also yellow * legs dull black. Plumage, above uniform dull 
brown: below albescent, with a faint tinge of ruddy or ferru¬ 
ginous on the pale supcrcilia, sides of neck, breast and flanks; 
and no tinge of yellow except on the axil lanes and fore part of 
the wing underneath, which are almost pure light yellow. Bill 
small and slender. 

A common species, orul generally diffused. We once observed 
it in great abundance, together with Calamoherpc agricvla , haunt¬ 
ing low bushes near the Calcutta salt-water lake. 

10. Phylloscopus occipitalis. 

Phyllopncuste occipitalis , Jenlon, nobis, J. A. S. xjv. 593 

Length 4 J in.: of wing 2£ in.; the first primary f in., and 
the second in. shorter than the third, which nearly or quite 
equals the fourth and fifth ■ tail 2 in., oven or squared: bill to 
gape $ m. • tarse in. Alar and caudal feathers unusually 
firm. Bill light dusky above, pale below : legs pale. Plumage, 
above mmglod green and ashy, the latter prevailing on the back, 
the former on the rump, wings and tail; crown dusky, with 
whitish supcrcilia, and a conspicuous pale medial line, broader 
and tinged with yellow at the occiput: a slight but distinct yel¬ 
lowish-albescent wing-band; the fore part of the wing brightish 
green; and its margin, with the axillaries, pure light yellow. 
Lower parts albescent, mingled with yellowisn; and very faintly 
tinged with ruddy. Inner webs of the three outer tail-feathers 
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on each aide narrowly bordered with white, the ante-penultimato 
leas so, 

ThiB pretty species we have only seen from the Deyra Boon 
and from S. India. In colouring it approximates the groups 
Reguloidt's and Abromis; but the remarkable firmness of its 
wings and tail is peculiar, and prohibitive of its association with 
either. 

The next three species (constituting the subgroup Reguloides, 
nobis) have, like the last, a pale medial streak on the crown, and 
they greatly approximate the genus Reyulus 111 figure and pro¬ 
portions, and even in colouring (minus the developed crest); but 
their habits are those of other P/iylluscojn . 

11. pHYU.OSCOPUS TROCII1LOTDES. 

Acanthiza trochdoides, Sundevall (1837) 

PhylUrpmvste reguloides, nobis, J. A. S. xi. 191, xii. 963 (nec regulmdes 
apud Hodgson). 

Length of a male in. by 7^ in.: wing 2£ m.; its first pri¬ 
mary in., and the second § in. shorter than the third, which 
cquuls the fifth and is a little shorter than the fourth; but, m 
some, these three are equal: tail 1 £ in , even ; bill to gape $m. f 
or nearly so: tarse \jr m. Length of a female 4| by (>£ in.; 
wing 2A in.; and tail i| in. Indes dark. Upper mandible 
dusky, the lower yellow; and legs yellowish-brown tinged with 
plumbeous. Plumage, above dull green, a little mfuscated, with 
two conspicuous yellowish-white bars on the wing, formed by the 
tips of the greater and lesser coverts: below albescent-greenish, 
a little tinged with yellow : a broad yellowish-white or pale yel¬ 
low supercihum ; and above this a broad dusky band, leaving the 
middle line of the crown dull green like the back, but paling at 
the occiput; below the supercihiun the colour is also dusky: 
axillaries, with the fore part of the wing underneath, yellow; and 
the outermost and penultimate tail-feathers have a narrow whitish 
margin to their inner web. 

Inhabits the sub-Himalayas, and visits Lower Bengal in some 
abundance during the cold season. We have obtained one so 
late as March 15th m the vicinity of Calcutta. 

12. Phylloscopus proregulos. 

Motacitta proreguhut , Pallas. 

Hegulwf modes tus, Gould ; and, in abraded plumage, H. inomatus, nobis, 
J. A. S. xi. 19, and Ph. montanw> , llutton, nobis, Catal. no. 1106. 
Phyllopneuste nttidus, Hwlgson, G. R. Gray. 

Length generally about 4 to 4J in. by 6 to G£ in. across: wing 
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2£ in,; its first primary £ in.*, and tlio second not in. shorter 
than the third, which exceeds the sixth, and nearly or quite {m 
different specimens) equal* the fourth and fifth : tail 1,} to If in., 
even. An unusually large specimen measured by 7 in.; wing 
2-f m.: tail If in,: bill to gape nearly $ m* * tarae -} $ in. Indes 
dark. Upper mandible dusky, the lower yellow except at tip ; 
and legs rather pale brown, without any plumbeous tinge. Bill 
nearly as much compressed as m Regulrn* Plumage, above 
olive-green, brightest on the rump, wings and tail: crown dusky, 
with a pale mesial line, sometimes well defined, but m new plu¬ 
mage not very distinct ; and m much worn or abraded plumage 
it often disappears altogether, and the upper purts ure then 
dingy grayish-brown, with scarcely a tinge of green : two con¬ 
spicuous yellowish-white bars on the wmg, the hinder more 
broad; and behind tins is a dark patch, corresponding to the 
black seen m Regular: tcrtiaries conspicuously margined with 
whitish (as more or less in Regulus), and secondaries and some 
of the primaries slightly tipped w ith the same : axillaries, with 
the fore part of the wing underneath, pale yellow : supcrciha aud 
lower parts greenish-albescent. 

Common in Lower Bengal, where a few perhaps breed; but 
the great majority retire to the mountains for that purposef. As 
an exceedingly great rarity, it has been met with in Dalmatia and 
in England. Habits as in other aperies of Phylknscopus , and not 
(as m Regulus) gregarious : song-note nearly similar to that of 
PA. sibilatnx i but considerably weaker. 

13. Phylloscopus chloronotus. 

Abromis chloronotus , Hodgson, Gray's Zool. Mise. t> 82; G. It. Gray, 
‘Appendix to Catalogue of Specimens presented by Mr Hodgson to 
the British Museum, p lo2 ; v Rryulus modestm apud Hodgson. 

Resembles the last, but is smaller, with bill conspicuously 
shorter aud darker-coloured, and the rump pale canary-yellow, 
strongly contrasting w ith the hue of the back; the median coro¬ 
nal line much more conspicuous, and the pale margins of the 
tcrtiaries less so. Its size is that of the European Regulus 
cristatus . 

Length 3£ in., or a trifle more: wmg 1 & to 2 m.; its first pri¬ 
mary -fa in., the second f ui. shorter than the third, which does 
not equal the fourth and fifth . bill to gape about £ in., and 
tarse f in.; tail If in. to 1^ m. Upper mandible blackish, the 
lower pale except towards tip. Legs pale. In other respects 

* In one only, of several specimens, $ in. 

t A reputed nest, taken near Calcutta, is described J. A. S. xii. note to 
p. 905. 
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like the last, from which it is at once distinguished by its pale 
pure yellow rump. 

This minute species appears to be peculiar to the sub-Hima¬ 
laya u region, where it is extensively distributed. 

II. Genus It eg ulus (antiq.), Cuvier. 

Capt. Hutton stales that both R. ignicajnllm and i?. enstatus 
of Europe inhabit the N.W. Himalaya. Wc have seen only a 
single male specimen, procured by Capt. Thomas at Simla; and 
this perfectly resembles R. enstatus , except m being considerably 
larger, and the fine flame-coloured interior crest would seem to 
lie more developed. Length of wing 2f in., and of tail If in. 
In several British specimens of R. ms tat us , the corresponding 
measurements arc 2 m. and If in., with the rest in proportion. 
Should this difference in size prove constant, the race might be 
denominated R. hmalayensts; requiring, however, to be first 
minutely compared with the N. American R. satiapa, Lichten¬ 
stein (v. tricolor , Jardme). Mr. Hodgson would not appear to 
have met with a true Regains in Nepal. 

1IT. Genus Culicipkta, nobis, J. A. S. xu. 9G8. 

“ General structure of Phylloscopm, but having a narrow Fly¬ 
catcher's bill and armature of rictus, the ridge of the upper man¬ 
dible angulatcd, and the breadth of the bill evenly attenuating." 
Such are the characters of the first or typical species, to which 
may be added that the claws, especially that of the hind ten;, are 
longer and less curved. In other species, however, the form 
grades to that of Phylloscnpus; but there is a general and marked 
resemblance of colouring throughout the senes, indicative of 
their unity as a group, and which would help to separate it from 
the European type, Phyllopncustc (v. Ilippolais). In general, the 
upper parts arc green, the lower bright yellow wholly or m part, 
ana the crown exhibits the colouring (variously modified) of 
Phyl/oscopus occipitalis and of the subgroup Reguloides; while 
the two or three outer tail-feathers are, in most of the species, 
largely marked with white on the inner web. Theu* habits ap¬ 
pear to be quite similar to those of the Phylloscopi . 

1. ClTUCIPETA BURKTl. 

Sylvia Burkii , Burton, P. 7. S. 1835, p. 153. 

Acanthiza arrogans , Sundevall (1837) 

Cryptotopha auricapilla , Swamson, 2$ Centen (1837). 

Musdcapa bihneata , Lesson, Rev. Zool. de k Soc. Cuv. 1839, p. 104* 

Length 4| by 6£ in.: wing 2{ in.; its first primary | m., and 
the second $ in, shorter than the third, which equals the sixth or 
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seventh {in different specimens), and is rather shorter than the 
intervening two or three: tail 1$ in.: bill to gape exceeding £ in.; 
and tarsc -U in. Irides dark. Bill dusky above; underneath, 
with the legs, pale amber or brownish-yellow, darker on toes. 
Plumage, above bright yellowish olive-green; below full siskin- 
yellow throughout; the cheeks and sides of neck intermediate : 
over each eye a broad black streak reaching to the occiput, 
leaving the middle of the head greenish, slightly flanked with 
ash-gray: tail dusky, its middle feathers margined with the hue 
of the back, and the inner web of the outermost white nearly 
throughout, as also the terminal half of that of the next. 
Some have a slight yellowish wing-band, winch in others is 
barely indicated. 

This pretty little bird is not uncommon in Lower Bengal 
during the cold season, and like the rest of its tribe retires to the 
sub-Himalayan region to breed. Its bill has more decidedly 
the Ply catcher form than any of the following. 

2. CuUCIFKTA CANTATOR. 

Motacilla cantator , Tickell, J A. 8. li. 57fi. 

C. schislicfps, Hodgson, Gray s Zook Misc. 1844, p 82; G R. Gray, 
* Appendix to Catalogue of Specimens presented by Mr. Hodgson to 
the British Museum,’ p. 153. 

Length in., by 6$ in. expanse: wing 2£ m.; with pri¬ 
maries as in C. Burkti: tail 1$ m.: bill to gape nearly § in.; 
and tarse £ m. Irides dark. Bill light dusky above, atnber- 
coloured below: legB light yellowish-carneous, with a leaden 
tinge. Plumage, bright olive-green above, yellower on the 
wings and tail: throat, cheeks, suneveiliu, lower tail-coverts, 
and margin of wing, bright yellow; tiic belly and flanks grayish- 
white : greater wmg-coverts tipped with pale yellow, forming a 
slight bar on the wing : on each side of the crown a broad black 
band; and an intermediate narrow greenish one, becoming 
yellower upon the occiput: upper tertlanes very slightly mar¬ 
gined at the tips with yellowish-white; and the tail-feathers 
have a narrow yellowish-white internal border. 

This pretty species is rare in Lower Bengal, becoming com¬ 
moner to the westward. The bill is narrower and the rictal set® 
are less developed, wliile the claws (especially that of the hind- 
toe) are shorter and more curved than m C. Burkti. 

8. CtJLICJPETA PULCHHA. 

Abromis pulcher , Hodgson, nobis, J. A. S. xiv. 592. 

Abr . erochraa (?), Hodgson, Gray, Zool Misc. 1844, p. 82 (undescribed); 
G. U. Gray, Appendix to Catalogue, p, 152. 

Length 4^ in., of wing 2A in., with primaries as in C. Burkti : 
tail If in.: bill to gape | in.; and tarse nearly | in. Bill 
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dusky above, below yellow or amber-coloured; and tarsc pale. 
Plumage, above dull olive-green, brighter on the rump and 
margins of the wing and tail-feathers, those of the primaries 
yellowish, and a pale rufescent bar across the wmg: two broad 
block streaks on the crown, and between them a dull greenish 
streak flanked with ashy : supercilia also dull green; but the 
orbital feathers are yellow; and the entire under-parts arc pale 
dull yellow, or albescent-yellowish, becoming of a deeper yellow 
on the belly and lower tail-coverts: tail having its three outer 
feathers wholly white, save the terminal half of their outer web, 
together with the tip of the inner web of the ante-penultimate 
and slightly of the penultimate. 

Inhabits the Nepal and Sikkim Himalaya 5 *'. 

4. CULICIPETA SCHISTICJBPS. 

Abrornis schtsliceps, Hodgson, nobis, J. A S. xiv 5N2. 

Phyllopneubte xanthoschistos , Hodgson, Gray, Zook Miac. 1841, p. 82 
(undcsenbcd); G K. Gray, 4 Appendix to Catalogue/ p 151. 

Length 4 \ m.: of wmg 2\ in., with primaries as m C. llurkxi . 
tail 1$ in.: bill to gape £ ui., and tarsc $ m. Bill dusky 
above, below amber-coloured ; anil feet apparently pale brownish- 
plumbeous. Plumage, above pale ashy, passing to greemsh- 

} fellow on the rump, wings and tail. below, with the cheeks and 
ower half of the ear-coverts, wholly blight yellow : a whitish- 
gray supercilium and narrow medial streak upon the crown, and 
two broad ill-defined lateral streaks of rather a more dusky gray 
than that of the back: outermost and penultimate tail-feathers 
only, white on their inner webs. The young have looser plumage 
and all the colours less intense. 

This appears to be very common throughout the sub-Hima¬ 
layan territories, and is likewise met with in Arakan; but it 
appears never to descend from the hills. According to Capt. 
Iiutton, it is a common species at 5000 ft. elevation, and com- 

* Mr G. R. Gray suggests that this may he the young of Ins Abr 
erochrna f Hodgson, which he thus describes :— 

*' Length 5 m ; bill from gape £ in.; tarse $ in.: wings under 2 i in. 
Upper surface olivc-grcen , a streak over each eye from the nostrils, under 
surface and lower part of back, yellowish-white, brightest on the back 
[rump?] and vent: wings with the tips of the greater coverts broadly 
margined with rufous-white: quills brownish-black, narrowly margined 
with yellowish-green • tail slaty-brown, margined with yellowish-green, the 
outer feathers piincumlly white.” 

We suspect that this description merely refers to a fine specimen of C. 
pulchra; and may remark that the present is the only species of the senes 
of which the Society possesses but an indifferent specimen. Of the rest, C. 
castmeoceps we have never seen *, but all of the others, save four, we here 
describe from recent specimens shot near Calcutta! The four exceptions 
are*— Pkyllanoopu* occipitalis and Ph, chloronatus , and the two Cultcipeta 
which next follow j and to these may be added the Regains. 
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mences building in March. The nest would appear to resemble 
those of Phylloscopus trochilus and Ph. rufus. Egg* spotless 
white. Vide Hutton, in J. A. S. xvii, pt. 11 . p. 688. 

5. Cuuciprta roLioGENVs, nobis, J. A. S. xvi. 441. 

Length 4j in.. of wmg 2^ in., with the outermost primary $ 
in. long, the second exceeding it by ^ m., and the third ^ in. 
shorter than the fourth, whieli equals the fifth and sixth * tail 
1$ m.. bill to gape in.; and tarsc $ in. Bill dusky above, 
yellow or amber-coloured below. Legs pale. Plumage, above 
dark ohve-green, slightly yellowish on rump, with a conspicuous 
narrow yellowish-white, wing-hand : crown and ear-coverts dusky- 
gray, with blackish coronal bands ; the ehm, and feathers pro¬ 
ceeding from the base of the lower mandible, grayish-white 
rest of the lower parts bright yellow tail with its three outer 
feathers white on the inner web, as in C. pulcfoa 

We have only seen this well-marked species from Sikkim. Jt 
might be mistaken for the preceding on a very superficial view ; 
but besides the differences in the details of colouring, its 
wings are much more rounded and the bill is somewhat less 
compressed. 

6. CULICIPKTA CASTANEOCKP8. 

Abromis castamceps, Ilodgson, nobis, J. A S xiv. 5M. 

Abr. castaneocem, H , Grav, Zool Mi«c 1814, p H2; G. K Gray,‘Ap¬ 
pendix to Catalogue/ p. 152 

“ Length 4A m. : wmg nearly 2 in.: bill to gape above $ in. * 
tarsc £ m. Tipper surface olive-green : front and top of head 
pale rufous-chestnut; hind-head and nape grayish-slate. Lower 
part of back and abdomen bright yellow • throat white. wings 
and tail brownish-black, margined with yellowish-green: greater 
coverts of the wings tipped with yellow, forming two bands.”— 
G. li. Gray . 

"Above venial green : belly, vent, and croup, deep yellow. 
Chin to belly white, passing laterally to soft plumbeous. Top 
of head chestnut, bounded by black to sides. Bill and legs pale. 
Length 4 in.: wmg lf£ m.: tail 1$ in.: bill to forehead § in.: 
tarsc | in.”— Hodgson. 

Procured by Mr. Hodgson in Nepal. We have never seen a 
specimen. 

Finally, may be noticed a Javanese species of this group. 

7. CULICIPETA TUIVIRGATA. 

Sylvta trwirgata, Trimmnck, Venrcaux MS. 

Phylloscopus frivirgatus , Strickland, figured and descritad m Sir W. Jar- 
dine , s ‘ Contributions to Ornithology,’ November 1849. 

“ Length 4 in ; of wing 2 in. 21.; middle tail-feathers 1 m. 81.; 
outermost 1 j in.: bill to gape 5 1.; tarsc 7 1. 
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"In plumage it greatly resembles the broader-billed but 
closely allied C. Burin of India. Middle of crown olive-yellow, 
which occupies the inner webs of the feathers, the outer webs 
being deep fuscous, nearly black, with an olive tinge, forming 
a broad dark stripe on each side of the crown: between this 
and the eye is a superciliary streak of clear yellow • a streak of 
fuscous passes through the eye; the cheeks, throat, and lower 
parts are bright yellow, with an olive tinge; back and wings 
yellowish-olive: beak horn-colourcd, the base of lower mandible 
pale ; and legs brow n. 

“ Inhabits the island of Java.”—Strickland. 


XVI— On Fossil Eclunoderms from the hi and of Malta , tnfh 
Notes on the stratir/rophicai distribution of the Fossil Organ¬ 
isms tn the Maltese beds . By Thomas Wricuit, M.I). &c., 
Professor of the Natural Sciences in tin* Cheltenham Grammar 
School. 

{[Continued from ]> 12/ ] 

Family Spatanoidje. 

The general outline of the Urchins of tins family is oval, ob¬ 
long or oordifbrm, and they satisfactorily exhibit the bilateral 
symmetry of the Eckirmbe. The mouth is anterior, bilabiate, 
and edentulous. The anal opening is posterior and supramar¬ 
ginal, and is closed by a complicated series of small plates. The 
apices of the ambulacra] areas arc united at the summit of the 
test. The anterior single ambulacrum lias a different structure 
from the antcro- and postero-lateral pairs, and is in general lodged 
in a depression of the test, which extends to the anterior border 
forming the anteal sulcus; the test is extremely tlun, and is 
covered with small tubercles which support hair-like spines; 
besides these there are some larger erenulated and perforated 
tubercles which support large spines. There are two or four genital 
pores which are sometimes placed close together, but are in other 
genera apart. The eye-plates are five in number, and are placed 
at the apices of the ambulacra m a pentagonal form around the 
genital plates. We observe on the surface of the test of some 8pa- 
langtdat, certain delicate lines called fasctoles, having a smoother 
appearance than the tubercular surface of the test; they are fur¬ 
rows which are strewed with microscopic tubercles destined to 
carry very .delicate spines, winch, when seen under the micro¬ 
scope, appear to have the same structure as the Pedtccllarus . The 
fascicles have a different disposition m each genus, and afford a 
good character in giving definitions of the same; when the 
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fasciole surrounds the ambulacral petals like an undulating 
groove, as in Hermaster, Schizaster , &c., it is said to be a peri- 
petal ; when it surrounds the single ambulacrum, as in Amphi - 
detus, it is internal; when it extends along the sides, as in Schi - 
zoster, it is lateral\ when it surrounds the circumference of the 
test, as in Pericomus, it is marginal ; when it is limited to the 
base of the anal opening, it is nub anal. Wc find sometimes m 
the same genus more fascicles than one, thus the subanal and 
penpctal arc frequently associated together. 

Genus Spatangus (Klein, 1734). 

Urchins, m general large with a thin teat, a convex dorsal sur¬ 
face, and the antero-latcral and postero-lateral ambulacral areas 
composed of larger petals than m other SpatangicUp . The ante¬ 
rior ambulacrum is lodged in a deep anteal sulcus; the upper 
part of the anterior border of the antcro-latorals is obliterated 
towards the summit. 

Numerous very large cmiulated and perforated tubercles are 
scattered over the surface of the ambulacral plates. They have 
a deeply grooved subanal fasciole; only four genital pores, the 
anterior pair more closely approached than the posterior pair. 

Five perforated ocular plates, arranged m the form of a pen¬ 
tagon, around the genital pores. A tube or hollow cone at the 
internal part of the single uiterambulacrum, A large vertical 
plate passing into a cone arises from the internal surface of the 
test upon the left side of the mouth, and is directed obliquely 
upwards and backwards. 

The species are living or fossil in the tertiary rocks. 

Spatangus IToJfmanni , Goldfuss. 

Syn. Spatangus Hoffmanni, Goldf. Petrcfaeta, Band i. p. 152. tab. 4 7. 
fig. 3 a,6 f e; Desmoulins, Etudes sur les Echinides, p. 398. no.35; 
Grateloup, M6m. Echimd. Foss. tab. 1. fig. 8. p. 73; Agassiz 
and Desor, Ann. Sc. Nat. tom. viii. p. 7. 

Echinus (petrefactus), Scilla, Corp. Mar. pi. 10. fig. 1. 

Test convex, depressed anteriorly, elevated and car mated 
posteriorly; antero-lateral and postoro-latcral interambulacra 
with numerous large, perforated and crenulated tubercles, 
surrounded by deep sunken areolas; base convex, the postero¬ 
lateral areas with large tubercles; uiterambulacrum forming 
a tumid projection at the base; mouth and anus large; mar¬ 
ginal fold acute; the pores in the zones large, disposed in 
wide-set pairs. 

Dimermons . — Antero-posterior diameter 2^ inches, trans- 
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ver&e diameter 2 inches; height anteriorly f^ths of an inch, 
height posteriorly l&ths of an inch. 

Description . —The characters of this form of Spatangm are so 
prominent and well defined, that one is astonished that between the 
time of Scilla, who first figured it, and that of Goldfuss, who first 
described it, no zoophytologist should have become its historian. 
The dorsal surface of the test is broad, convex, and depressed 
anteriorly, and narrow, elevate d, and cannatcd posteriorly; the 
ambulacral areas are well defined, the single ambulacrum with 
its rudimentary pores is lodged in a wide but shallow an teal 
sulcus, and there is a flattened plateau between the sulcus and 
the apical disc; m this region the obsolete pores are clearly 
seen. the antero-lateral ambulacral areas extend outwards at an 
angle of 21° from a transverse line drawn through the apical 
disc*: the posterior poriferous zone extends tw r o-thirds of the 
distance between the disc and the border, the anterior zone 
commences much farther from the disc above, but extends as far 
as the posterior zone below, thus m the specimen before us, 
there are fourteen pairs of pores m the posterior, and only nine 
in the anterior zone: the postcro-lateval ambulacral areas ex¬ 
tend backwards, and towards their termination they curve grace¬ 
fully outwards; the angle they form at the transverse line at the 
disc is C2°, and there are twenty pairs of pores m each of the 
zones. Each of the mterambulaeral areas presents peculiar 
characters; the antero-lateral pair are the smallest, and the pos- 
tero-lateral are the largest, they are both remarkable for the 
tubercles they support on their dorsal surface; m the anterior pair 
there are nine, and m the posterior pair there are fourteen of these 
tubercles on each side of the test, which are sculptured out of 
the substance of the plates; as they do not project beyond the 
general surface of the shell, each tubercle is seated on a cylinder, 
which is surrounded by a deep, wide depression : as these perfo¬ 
rations arc not arranged with much regularity, the test has the 
appearance of having been bored by some marine mollusk. 
The tubercles themselves, iu proportion to the size of the sup¬ 
porting cylinder and encircling entrenchment, are small and per¬ 
forated ; the single mterarnbulacrum is uarrow and elongated, 
and rises in the mesial line into a prominent elevated ridge; the 
posterior border is obliquely truncated downwards and inwards, 
in the upper part of this space the large anal opening is situated; 

* It may be as well to state, that we have adopted this mode of mea¬ 
suring the amount of divergence of the antero-lateral and postero-lateral 
area* rather than the vague expressions formerly m use. The angle is 
measured from a transverse line which ruts the longitudinal axis at right 
angles at the apical disc j we have found the degree of divergence to be 
very uniform in each species 

Ann, ft Mag, N. Hist. Scr. 2. Vol. xv. 12 
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below, the mterambulacrum forms another prominence marked by 
two concave depressions on each aide thereof, from which a wide, 
gently sloping central space occupies the middle of the ventral sur¬ 
face, having the large transverscly-oblong mouth-opening with its 
projecting posterior lip occupying the anterior third of the base; 
on the sides of this sloping central space the basal portions of 
the postci 0 -lateral mterarabulacra are thickly studded wit 
large slanting perforated tubercles, arranged with much regu¬ 
larity m this region, and a few smaller tubercles are scattered 
over the basal portion of the antcro-latcral pair; the crescentic 
depressions below the anus have each a group of perforated 
tubercles, and between them and the smooth central concave 
portion of the base is the subanal fasciolc, which forms a trans¬ 
verse band in the middle, and a crescent on each side, the upper 
cornua of which approaches the anal opening ; below the fasciolc 
there is another group of small perforated tubercles and a 
copious granulation ; the crescentic depressions, subanal fasciole, 
and this group form together a triangle, the base of which lies 
before the anus, and its apex points towards the mouth; around 
thiB opening five pair of short poriferous zones indicate the 
termination of the ambulacra! areas. 

Affinities and differences ,—The form of the ambulacra! areas, 
the shortness of the anterior poriferous zone, and the size and 
depth of the areolar spaces around the cylinders of the large 
tubercles, together with the carmated elevation m the middle of 
the mterambulacrum, form a group of organic characters which 
sufficiently distinguish this species from its congeners. In Spa - 
tangus Desmarestii , which is found with S. Hoffmanm in the 
same beds m Westphalia, the size of the test, the absence of very 
deep areolas on the dorsal surface, the equal length of the pori¬ 
ferous zones of the anterior ambulacra, and the much smaller 
tubercles at the base, easily enable us to distinguish it from 
S, Hoffmanm. 

Stratigraphical range and localities. —It is found at Malta in 
bed No. 4, the calcareous sandstone, and in Westphalia; it has 
been collected from the Miocene at Doberg near Btinde, and at 
Astrapp near Osnabruek. 

Spatmgns De Koninckti, Wright, n. sp. 

Test cordate, depressed before, elevated behind by the develop¬ 
ment of dorsal and basal median Carina? on the single inter¬ 
ambulacrum ; ambulacral areas short and broadly petaloid; 
anteal sulcus alight; depression of the single ambulacrum 
inconsiderable; several large tubercles between the petaloidal 
ambulacra; posterior border obliquely truncated downwards 
and forwards; anal opening large and circular j basal tubercles 
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of moderate size; basal portions of the postero-latcral ambu¬ 
lacra form two smooth tracks destitute of tubercles between 

the posterior border and the mouth. 

Dimensions, —Antero-posterior diameter 1 A inch; transverse 
diameter 1 inch; height at the interambulacrum ££ths of an 
inch. 

Description ,—An imperfect specimen of this Urchin was at 
first mistaken for a small variety of Spatangus Desmarestit, 
Goldf., and entered under that name m the list of fossils from 
bed No. 2. Having lately obtained a better specimen of this 
form, we are now enabled to give a description of it, which will 
be found to differ in many essential points from that species, to 
which it was at first referred. The test is regularly cordate, 
slightly flattened at the checks, bulging out at the sides, and 
from thence tapering abruptly towards the posterior border, 
where it is truncated obliquely downwards and forwards; the 
anterior part of the test is flattened and depressed, and the pos¬ 
terior portion much elevated, from the circumstance of the single 
interambulacrum formiug two prominent ridges, one on the 
dorsal, and the other oil the basal surface, which gives increased 
depth to the test, tilts it up, and forms an inclined plane of the 
dorsal surface. The petaloidal ambulacra are short, broad and 
leaf-like; the anterior pair are slightly flexed forwards and form 
an angle of about 15°; their anterior poriferous zone is nearly 
as complete as the posterior zone, which contain respectively 
sixteen and eighteen pairs of poreto; the posterior pair form two 
oval leaflets, the bases and apices of which are nearly equally 
curved, and closed with pores, having about eighteen pairs of 
pores in each zone; they describe an angle of about 60\ The 
single anterior ambulacrum makes a very slight depression on 
the upper part of the anterior region, and the anteal sulcus 
formed by it is inconsiderable when compared with other con¬ 
generic forms; the anterior and lateral pairs of interambulacra 
carry a few large crenulated and perforated tubercles on the 
upper part of their dorsal surface; on the anterior pair there are 
from seven to eight, and on the posterior pair from four to five 
of these tubercles, which are neither so large nor yet have such 
deep areolas as their homologues in S. Hoffmawri. The single 
posterior interambulacrum is narrow, but greatly developed in 
the vertical diameter; above, a blunt prominent riuge, commences 
near the apical disc and extends to the posterior border; below, 
another ridge commences a short distance from the truncated 
portion of the border, and extends to the centre of the mouth; 
the base is slightly convex from side to side, besides being 
raised in the middle of its posterior part by the ridge just 
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alluded to. The tubercles on the basal portions of the anterior 
and posterior mterambulacra are not very large, but are disposed 
with great regularity; those on the ridge-hke prominence of the 
single mtcrambulacrum are arranged m lines which radiate in 
all directions from a point; those on the pairs gradually decrease 
in size from the mouth to the border; between these two groups 
of tubercles there is on each side a smooth track, corresponding 
with the course of the postero-lateral ambulacra from the border 
to the mouth ■ the anus is large and circular, and occupies the 
upper part of the posterior border, the subanal fascicle is de¬ 
nuded; the mouth is likewise large and transversely oval, and is 
situated near the anteal sulcus. The apical disc is excentral, 
being situated about the anterior part of the middle third of the 
test; it is small, and is perforated with four genital holes. The 
superficial layer of the calcareous plates, which carries all the 
fine sculptme of the test, is almost entirely denuded from the 
dorsal surface, one or two fragments alone remain to show that 
the tuberculation was minute and close-set. 

Affinities and dijfmmccs. —This species is distinguished from 
S. Hoffmanni by the excessive elevation of the posterior part of 
the test; by the shorter, wider and more oval form of the peta- 
loid ambulacra ; by the poriferous zones of the anterior pair 
being more complete; by the large dorsal tubercles being smaller 
and fewer in number ; by having a less impressed anteal sulcus; 
a convex base, with smaller tubercles; a ridgc-likc projection, 
with a regular tuberculation of the basal portion of the niter- 
ambulacrum, with smooth naked ambulacra! tracks on each side 
thereof. From S . Desmarestn it is distinguished by its short, 
broad, pctaloidal ambulacra, which are long and attenuated in 
S. Desmarestn ; by the greater size, number and regularity of 
the large dorsal tubercles, which are few, small and scattered iu 
S. Desmarestn ; the posterior region is not at ail elevated in S. 
Desmarestn , and the anus is transversely oblong, whilst in S. 
De Komnckn the posterior part is much elevated, and the anal 
opening is round. 

S. Desmarestn has a few groups of large tubercles on the 
upper part of the single interambulacrurn, which are entirely 
absent both in S. Hoffmannt and S. De KoninckiL The basal 
region is so much covered up with matrix in the specimen of S . 
Desmarestn before us, that we cannot institute a comparison 
between this portion of its test and that of S. De Koninckii . 

Locality and stratigrajdncal range .—The two or three speci¬ 
mens we have seen iu the Earl Ducie’a cabinet were collected 
from the clay bed No. 2 at Malta; they have all a deep ferru¬ 
ginous colour, and are not well preserved. We dedicate this 
species to our friend Dr. De Koninck of Lifege, the learned 
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author of several memoirs on the palaeontology of the carbo¬ 
niferous rocks of Belgium. 

Genus Brissus (Klein, 1734). 

Form oval; the ambulacral summit excentral, and situated 
near the anterior border; the antero- and postcro-lateral ambu¬ 
lacral areas straight, and lodged m shallow depressions of the 
test; the anterior pair are nearly transverse, the posterior pair 
deviating slightly from the longitudinal direction. The single 
ambulacrum very simple m structure; no anteal sulcus; the 
penpetal fascicle very sinuous; mouth large, labiate, and near 
the anterior border; anal opening large, situated in the middle 
of the posterior surface; the subanul fascicle approximated close 
to the anus. Four genital pores, the anterior pair smaller and 
nearer each other than the posterior pair. The madreponform 
tubercle situated between the posterior genital openings; five 
perforated ocular plates placed before the genital poies and alter¬ 
nating with them. This genus contains a greater number of 
living than of fossil species; the existing forms arc limited to 
the seas of warm latitudes; the fossil species are found only in 
the tertiary rocks. 

lirisms latus (Wright, n. sp.). PI. V. fig. 1 a-c. 

Test convex and much depressed above ; transverse and antero¬ 
posterior diameters nearly equal; ambulacral areas of nearly 
equal length ; the single ambulacrum lodged m a deep anteal 
sulcus; antero-lateral pair curved gently forwards; penpetal 
fascicle very zigzag and angular; apical disc ^ths of an inch 
before the centre of the disc; base slightly convex; sternal 

E rocm of the single interambulacrum raised before the anus, 
aving a central elevated ridge and numerous large tubercles 
arranged m regular order on its surface; subanul faseiole 
enclosing a space 1A inch in diameter; anus situated m an 
oblique truncation below the margin ; mouth T 7 ^ths of an inch 
from the anterior border; the large tubercles of moderate 
size. 

Dimensions . —Antero-posterior diameter 4^ inches, transverse 
diameter 8^ inches; height at the vortex 1 inch. 

Description .—This Brissus is readily recognised by its broad 
and depressed dorsal surface ; the ambulacral areas form deep 
depressions in the test; the single ambulacral area lies in an in¬ 
considerable valley on the dorsal surface, but forms rather a deep 
anteal sulcus; the antero-lateral pair curve gently outwards and 
forwards, forming an angle of 21°, with the transverse line at 
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right angleg with the longitudinal arid of the teat; the postero- 
lateral pair are directed obliquely backwards at an angle of 65°; 
both pairs lie in rather deep valleys, and the poriferous zones 
contain from twenty-eight to thirty pairs of pores in each avenue. 
The peripetal fasciole (1 a) makes an angular zigzag track, closely 
embracing the apices of the ambulacral areas. In the space which 
it bounds on the fore part of the shell, having for its base the 
antero-latcral areas, and its apex the anteal sulcus of the single 
ambulacrum, a number of large perforated tubercles set on ere- 
nulated eminences are arranged in groups (1 c), the areolas of these 
tubercles are surrounded by small granules, and amongst them 
smaller tubercles are interposed; a few large tubercles occupy 
the angles between the apices of the antero-lateral and postero¬ 
lateral pairs, and likewise m the angle formed between the pos- 
tero-laterals themselves; the rest of the dorsal surface is covered 
with small tubercles closely set together; each tubercle is perfo¬ 
rated and raised on a crenulated eminence (1 c), and surrounded by 
a smooth depressed areola; the base is slightly convex; the sternal 

S ortion of the single interarnbulacrum is rather prominent be- 
ind, but slopes gently towards the mouth; it has an elevated 
ridge m the centre, and is covered with tubercles of a larger size 
than those of the upper surface, and which are arranged in re¬ 
gular rows. The subanal fasciole is of considerable extent, it 
forms a semicircle which passes across the most prominent part 
of the base, and sends its cornua upwards at a considerable 
distance* from the anus; the basal portions of the pairs of the 
mterambulacral areas arc covered with tubercles similar to those 
On the sternal part; a naked track corresponding to the postero¬ 
lateral areas separates these tuberculated portions of the base. 
The mouth is situated near the anterior border, it is widest in 
the transverse diameter, and has a thick projecting under lip; 
the terminations of the ambulacral areas surround the mouth, 
and form poriferous zones around that opening: the anus is 
situated beneath the margin in an oblique truncation of the 
posterior border; the opening is much crushed in our specimen, so 
that its form is not discernible. The apical disc (1 b) is placed near 
the centre of the back, about -f^ths of an inch before that point: 
the madreporiform tubercle is small and pyriform, and is situated 
behind the four genital pores: the margin of the shell is thin 
and acute. 

Affinities and differences .—The breadth of the test and the de¬ 
pression of the dorsal surface thereof, with the curve forwards 
in the ambulacral areas, and the depth of the anteal sulcus, form 
a group of characters by which Brisms latus is readily distin¬ 
guished from its congeners. Out of the seven fossil species, 
registered but not described in Agassiz and Dcsor's Catalogue, 
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two only are figured, and for this reason we are unable to make 
a comparison with them. 

Locality and stratigraphical range .—Only one specimen of this 
species, m the Earl Ducie's cabinet, was collected from bed No. 1, 
the Gozo marble, at Malta, so that we conclude the species is 
rare, as it is not contained in either of the other collections of 
Maltose Urchins examined by us. The Jermyn Street Museum 
contains a specimen, which is supposed to be identical with this 
form. 

Brissus imbricatus (Wright, n. sp.). 

Test oblong, much depressed; no anteal sulcus; peripetal fasciolc 
narrow, lodged in a groove; rest of the dorsal surface frac¬ 
tured ; base convex; mouth large, and situated near the ante¬ 
rior border; sternal portion of the interambulacrum with a 
regular ornamentation. The subanal fasciolc very near the 
anus is heart-sirnped and narrow ; it encloses rows of tubercles 
which are arranged m radii m regular order; before the 
fascicle the test forms a projection, and from the summit 
thereof, rows of tubercles arranged in straight lines extend 
towards the mouth, increasing in size as they approach that 
opening; the basal portions of the other mterambulacral 
areas are covered with scale-like imbricated plates, each car¬ 
rying an oval eminence with n erenulated summit, and a 
tubercle placed at the anterior side of the oval eminence; 
these tubercles are all regularly arranged m rows which have 
a direction forwards and outwards ■ the poatcro-latcral ambu¬ 
lacra form a naked space, which separates the imbricated basal 
portions of the pairs of mtcrambulacra from the ornamented 
sternal portion of the single one. The anus is large and 
situated at the posterior border; both this opening and the 
mouth arc much injured. 

Dimensions. —Antero-postenor diameter 8 T 5 n inches, transverse 
diameter 8 inches, height Aths of an inch. 

Description. —The detailed, diagnosis given of this species con¬ 
tains nearly all that we can describe of this Brmus , for, with the 
exception of a small portion of its anterior part preserving a por¬ 
tion of the penpetal fasciolc, all the rest is absent; the regu¬ 
larity in the arrangement of the tubercles at the base constitutes 
a characteristic feature of this form, and the imbricated style of 
the basal plates, resembling the tegumentary membrane of a 
piaooid fish, gives value to the specific name. 

Affinities and differences. —The order and symmetry of the de¬ 
coration of the sternal portion of the interambulacrum, the 
Heart-shaped subanal fasciolc, with its broad baud of microscopic 
granules, and the leaf-like tuberculated expansion which extends 
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from the apex of the fasciole, are very characteristic of this spe* 
cies j if to these wc add the imbricated style of the plates occu¬ 
pying the sides of the base, and the oblique way the tubercles 
are set on their oblong bases, wo have an assemblage of organic 
characters by which B. tmbricatus may be readily distinguished 
from its congeners. The form of the test, the size of the 
tubercles, the symmetry of the subanal rosette, formed by radii 
of tubercles, and encircled by a broad fasciole, readily separate 
it from B lotus f with which it is associated in the same stratum. 

Locality and stratigraphical position .—This species was col¬ 
lected from bed No. i, the Gozo marble, at Malta • it is the pro¬ 
perty of the Bristol Institution. 

Bnssus oblongns {Forbes MSS., ti. sp.). PI. V. fig. 2 «~c. 

Test oblong, depressed before, elevated behind, dorsal surface 
convex; anterior border rounded, with a slight anteal sulcus ; 
antero-latcral ambulacral areas slightly bent forwards, and 
nearly forming right angles with the longitudinal axis; j>os- 
tero-lateral ambulacra make an angle of 08°; the anterior are 
shorter than the posterior pair; posterior border produced and 
truncated : anus large, oval, and placed high up . base convex, 
sternal portion prominent, greatest width across the base of 
the postero-latcral ambulacra. 

Dimensions .—Antero-posterior diameter 2^ inch, transverse 
diameter l ff q ff inch, height 1 T ! 0 inch. 

Description .—This small Brissus has an oblong form, and is 
rounded before and truncated behind ; the anterior half of the 
test is more depressed than the posterior half; the single inter- 
arabulacrum rises into a ridge-like eminence on the back, and the 
sternal portion thereof is much inflated at the base, so that the 
greatest height of the test is in this region. The antero-lateral am¬ 
bulacra (2 a) arc shorter than the posterior pair, and are extended 
across the test nearly at right angles to the longitudinal axis; the 
postero-lateral ambulacra are longer than the anterior, and form 
angles of 68° \ the petalotd portions of both areas are depressed; 
the anterior pair have eighteen pairs of pores, the posterior pair 
have twenty-four pairs of pores in their poriferous zones: the 
single ambulacrum is not lodged in a rudimentary anteal sulcus, 
and is nearly on a level with the contour of the test, the front 
and cheeks of which are convex, with four groups of larger tuber¬ 
cles in this region; the sides slope obliquely downwards to the 
border, which is obtuse: the single intcrambulacrum is raised 
into a ridge above, and produced into a blunted caudal process, ob¬ 
liquely truncated behind: the base (2 b) is convex, chiefly from the 
arched form which the sternal portion of the intcrambulacrum 
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assumes: the mouth is large, near the anterior third of the base : 
the anus is of an elliptical form, and occupies more than the 
upper half of the truncated portion of the posterior border. The 
peripetal fasmole (2 a) closely embraces the ambulacra] pairs, and 
makes three angles m passing over the anterior mterarubulacra; 
the subanal fasciole (2 b) describes a heart-shaped outline, its base 
is near the anus, and its apex touches the prominent point of the 
sternum; the space thereby circumscribed is filled with tubercles 
having a definite arrangement. The apical disc is small, with 
four genital pores, the posterior pair being much larger than the 
anterior pair, the tubercles (2 c) on the anterior mtcrambulacra are 
much the largest, those on the rest of the back are small and 
very uniform m size, whilst those on the sternum and the sides 
of the base are intermediate in size; the basal tracts of the am- 
bulacral areas are destitute of tubercles; as they approach the 
mouth they are again perforated with a single row of holes; 
those of the antcro-laterals extend as far as the border, whilst 
the single and posterior pair have only two or three pairs of their 
plates perforated. 

Genus Bnissorsis (Agassiz, 1840). 

Form elongated, subcylindrical, ambulacra] areas straight, 
short, and wude, converging near the summit of the test; pen- 
petal fasciole flexuous, closely surrounding the ambulacral areas; 
two or four genital pores, the posterior larger than the anterior 
pair; five ocular plates disposed nearly equally apart in a penta¬ 
gonal form around the genital openings; subanal fasciole wide, and 
situate at a considerable distance below the anal opening; single 
ambulacrum lodged in an anteal sulcus; the basal portions of the 
ambulacra are wide and naked ; the tubercles are very uniform 
m size, and are crcnulated and perforated. Three living species; 
the rest are fossil in the tertiary rocks. 

Brmopsw Ducici (Wright, n. sp.). PI. VI. fig. 1 a~e. 

Test oblong, depressed anteriorly, elevated posteriorly; apical 
disc central; ambulacral areas forming concave depressions ; 
single ambulacrum the longest and widest; antero-lateral pair 
straight, angle of inclination 84°; postero-lateral shorter, angle 
of inclination 55°; peripetal fasciole broad and undulating ; 
anus oval, large, situated high on the border ; base concealed; 
dorsal tubercles small, nearly of a uniform size, except on the 
aides and the anterior part, where they are larger. 

Dimensions. — Large specimen. Antero- posterior diameter 
8<j% inches, transverse diameter 3 1 2 n inches : height cannot be 
accurately measured. 
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Small specimen. Antero-poafcerior diameter 1^% inch, trans¬ 
verse diameter inch; height over the middle of the single 
ambulacrum Aths of an inch, at the highest point of the dorsal 
region l T x ff inch. 

Description .—This beautiful Urchm is one of the most typical 
forms of the group to which it naturally belongs. The test is 
oblong and inclined, from the height of the anterior third being 
less by T ^ths of an inch than the posterior third; the ambu- 
lacral areas are all well developed, and arranged m the form of a 
St Andrew^ cross; as the apical disc is situated near the centre 
of the body, the regularity of their arrangement forms a con¬ 
spicuous character of this species. The anterior ambulacrum (1 a) 
is concave, and makes an inconsiderable anteal sulcus; there is a 
single row of pores, flanked by a row of tubercles on each side, 
with a space between filled by a microscopic granulation; it is 
abruptly bounded below by the fascicle, and terminates at the 
disc in a blunt lancet-shaped apex. The antero-lateral ambulacra 
in the large specimen are fgths of an inch longer than the pos¬ 
terior pair, and form au angle of 87° with the transverse line 
through the disc; they arc round at the base and blunted at the 
apex, and the anterior side is more rounded off than the pos¬ 
terior for the reception of tbe apex of the ambulacrum ; m the 
anterior zone there are twenty, and in the posterior zone twenty- 
four pairs of holes. The postero-lateral pair describe an angle of 
55°; both pairs form concave valleys; the pores in the zones are 
of the same size, and are pierced so wide apart (1 c) that the pores 
of each pair arc nearly as distant from each other as the width of 
the space which separates the two avenues; m the anterior am- 
hulacral avenues there are twenty in the anterior and twenty-four 
in the posterior zone; m the posterior pair the numbers are 
twenty-two before and eighteen behind. The penpetalfasciole (1 e) 
has an unequal width in different parts of its track; it is narrow 
where it passes over elevations of the test, or is bent into angles, 
and becomes wider in other parts of its course. The apical disc 
(1 a) is small, heart-shaped and central; the two anterior genital 
holes are smaller and placed closer together than the posterior 
pair; the five eye-holes as usual are situated at the summit of 
the ambulacral apices: the rnadreporiform tubercle occupies the 
surface of the posterior triangular genital plate. Tbe anus is a 
large oblong opening, situated in the upper half of the posterior 
border, at the distance of /jyths of an inch from the fasciole in 
the small individual. The base in both specimens is concealed; 
the tubercles (Id) are small, crenulated and perforated, and nearly 
of the same size; a few larger ones occupy the sides of the an¬ 
terior ambulacral sulcus; the sides of the ambulacral areas and 
as much of their basal portions as is exposed arc destitute of 

tuhprrlfis. 
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Affinities and differences.—Brissopsis Dueiei is readily distin¬ 
guished from the other forms of this genus met with m the 
Maltese beds, by the full development of its ambulacra! areas, 
their straightness, width and depth. The double crescent formed 
by the ambulacra! areas in B. crescenttcus is a sufficient character 
by which it may at a glance be distinguished from B . Ductet . 

Locality and stratigraphical position. —This species was col¬ 
lected from bed No. 1, the Goao marble, at Malta, where it is rare j 
the two specimens before us are the only ones we have seen. 
We dedicate this fine species to the Earl I)ucie, whose valuable 
collection of Maltese fossils has added to our previous knowledge 
of the palaeontology of the island, and whose geological map of 
Malta so well exhibits the distribution of the various beds with 
their faults and denudation. 

Brissopsis crescenttcus (Wright, u. sp.). PL VI. fig. 2 a-c. 

Test oblong, rounded before and truncated behind; flattened on 
the dorsal surface, and deeply indented by the ambulacra] 
areas; the ambulacrum forms an anteal sulcus; the anterior 
and posterior ambulacra on each side form two lateral crescents 
that abut at the longitudinal line; the antero-lateral pair arc 
the longest and widest, they curve forwards and backwards, 
and the posterior pair curve backwards and forwards; the 
anterior pair form an angle of 15°, the posterior pair an angle 
of 65°; the apical disc lies in a depression formed by the 
confluence of the apices of all the ambulacra; the posterior 
border is squarely truncated, with the anal opening in its 
upper angle; the base is convex, with few tubercles and wide 
naked spaces formed by the basal portions of the ambulacra; 
the mouth is situated in the anterior third. 

Dimensions. —Antero-postenor diameter 1 T ^ inch, transverse 
diameter 1^ inch, height T f ^ths of an inch. 

Description .—The most remarkable feature in this species 
consists m the mode of arrangement of the ambulacra; the ante¬ 
rior and posterior areas of each side curve in opposite directions 
and form crescents, the convexities of which arc directed towards 
the middle line of the test, and give value to the name proposed. 
The antero-lateral pair form an angle of 45°; they are about 
the same length as the posterior pair, but are a little broader 
and are more divergent: there are nineteen pairs of holes m the 
external zone, and fourteen in the inner; the posterior pair 
are nearly parallel with each other, and have a slight curve for- 
wards to form the posterior horn of the crescent; thev are not 
bo much developed as the anterior pair; the external zone of 
holes contains fifteen pairs, but the inner zone (2 c) is imperfectly 
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developed, from their close approximation to those of the oppo¬ 
site area: the apical disc is small; the four genital holes arc 
large, the anterior pair being more closely approximated than the 
posterior pair; it is situated nearer the anterior than the posterior 
border and lies m a confluent depression, m which the apices of all 
the areas freely converge. The single ambulacrum is rather longer, 
but not so wide as the anterior pair; its lateral row of single holes, 
with their accompanying tubercles, are small and indistinctly 
seen, and it forms an inconsiderable anteal sulcus : the posterior 
border ih squarely and obliquely truncated, and in its upper part 
near the dorsal surface is the large anal opening, the base is 
rather convex; the sternal portion of the single interambu¬ 
lacrum is slightly prominent, and ornamented with a few rows 
of rather larger tubercles disposed in zigzag lines * the basal 
tracks of the ambulaeral areas are entirely naked, and where 
they terminate around the mouth five petaloid poriferous radii are 
observed. The mouth, of moderate size, is m the anterior third ; 
the peripetal fascicle is narrow and indistinct; the subanal 
fasciole is much broader, and remote from the anus, but the test 
is unfortunately broken in tins region ; the tubercles arc nearly 
all of the same size, but a few larger ones occupy the sides, front, 
and base. 

Affinities and differences .—The flatness of the dorsal surface, 
the deep depressions made by the petaloid portion of the am- 
bulacral areas, and the double crescent formed by them, readily 
distinguish B. crescenticus from its congeners. So few fossil 
species of this genus have been figured or described, that we can 
only compare it with the other forms obtained from the same bed, 
from both of which it differs in many well-marked characters. 

Locality and stratigraphical position .—It was collected from 
bed No. 4, the calcareous sandstone at Malta, where it is rare. 

Genus Hemiaster (Desor, 1847). 

Urchins with a high and much inflated test; ambulaeral sum¬ 
mit nearly central; tne petaloid portions of the ambulaeral areas 
situated in depressions more or hiss deep; the antero-lateral are 
in general much longer than the postero-iateral pair; the peripetal 
fasciole only surrounding in an angular manner the ambulaeral 
star. This genus differs from Micraster in all the species having 
a more inflated body with a peripetal fasciole; from Brmopsts in 
having the postcro-lateral ambulacra in general much shorter, 
and the anterior and posterior pairs more unequal in length, 
and likewise in having no subanal fasciole. A very few species 
are found in the tertiaries, the majority belonging to the cre¬ 
taceous rocks. 
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Homiaster Grateloupi (Sismonda sp.). 

Syn. Rckizaster Grateloupi , E. Sismonda, Echin. Foss. Piem. p. 27. 
tab. 2. 

Hefniaeter Grateloupi, Desor, Aim. Sc. Nat. tom. viii. p. 19. 

Teat orbicular, convex above and below, with tumid inflated 
sides : the single ambulacrum short, shallow and narrow; the 
antero-laterals long, deep and diverging; angle of inclination 
25°; the posterolateral pair slightly curved inwards; angle 
of inclination 62°; both pairs he m deep depressions : the pen- 
petal fascicle broad and undulating: the single interambu¬ 
lacrum forming a dorsal ridge • posterior border abruptly trun¬ 
cated anal opening high near the upper surface: apical disc 
small and central. 

Dimensions .—Antero-postenor diameter 2 T n ^ inches, transverse 
diameter 3 inches, height 1 A inch. 

Description.— The orbicular form anil inflated sides of this 
Urchin, with its large, deep, diverging ambulacra, and greater dia¬ 
meter in the transverse than in the longitudinal direction, impart 
to it an air which widely distinguishes it from other Ifemiasters. 
The single ambulacrum is narrow and shallow, and forms an in¬ 
considerable anteal sulcus, which measures 1^ inch in length 
from the apex to the fascicle; it lias a single row of lateral 
holes and accompanying tubercles of small size placed near each 
other within, and the holes only at considerable distances apart 
without the faseiole. The antrro-lutcral ambulacra arc rather 
wider and much deeper than the single area; they arc 1 inch 
in length, anil are directed foiwarils and outwards, forming 
an angle of 25°; the walls of the depression are formed by 
the poriferous zones, and the base by the intervening smooth 
space between them : the postero-lateral ambulacra are directed 
obliquely backwards and gently curved inwards; they are J inch 
long and form an angle ofG2°: the peri petal fascicle closely 
embraces the base of the areas, and maintains a nearly uniform 
width throughout its course: the test is very much inflated an¬ 
teriorly and laterally, and its posterior border is abruptly trun¬ 
cated: the single iutcranibulacrum is elevated into a ndge, 
which rises between the two posterior ambulacra, at the termi¬ 
nation of which the anal opening is situated : the test is covered 
with small, nearly equal-sized tubercles, which are larger on the 
fore-part, cheeks, and sides than elsewhere: the apical disc is 
small, and lies in a depression at the centre of the test, the 
apices of the interambulacra rising into little eminences around 
it: the base is entirely concealed bv the matrix. 

Affinities and differences .—This large species differs so much 
from its congeners m its breadth, in the depth and divergence of 
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the anterolateral ambulacra, which are likewise slightly curved 
forwards, m the length and depth of the posterior pair, which 
equal the single ambulacrum in length, in the breadth and extent 
of the peripetal fasciale, and the perpendicular truncature of the 
posterior border, with the general tumidity of its sides, that it is 
readily distinguished from them. 

Locality and stratigraphical position .—It was collected from 
bed No. 4, the calcareous sandstone at Malta, and is one of the 
few tertiary Urchins m our cabinet; it is the only specimen of 
the species we have seen. 

Hemiaster Cotteauii, Wright. PI. VII. fig. 2 a-d. 

Test orbicular, globose, much inflated, declining anteriorly, ele¬ 
vated posteriorly, the interambulaerum forming a prominent 
Carina which terminates in a tail-likc process above the anus; 
posterior border obliquely truncated; ambulacral areas deeply 
sunk ; an anteal ambulacrum forms the sulcus m the anterior 
border; antero-latcrals long, and inclined to 45°; postero- 
laterals one-half the length of the anterior pair, inclined to 
5 7°; apical disc nearly central; peripetal faseiole broad arid 
undulating; anus high under the cannal process; tubercles 
larger on the sides and base than on the dorsal surface; 
mouth labiate near the anterior border. 

Dimensions .—Antero-postenor diameter 1 inch, transverse 
diameter inch, height 1^ inch. 

Description .—This Urchin nas a globose form, and is much 
inflated at the sides; the dorsal surface is convex, and declines 
much more rapidly from the apical disc to the anterior border, 
than from the disc to the posterior border. The ambulacral 
areas (2 a) are all deeply sunk ; the single ambulacrum is the 
longest, and forms a considerable anteal sulcus; the antero-lateral 
pair have a gentle double curve; they are of an inch in 
length, and form an angle of 45°. The number of pores (2 c) 
in the avenues is twenty-two pairs in the inner, and twenty-four 
in the outer zone; the postero-lateral pair are scarcely half the 
length of the anterior pair; they incline at 57°; their number of 
pores is ten and twelve pail’s. The peripetal fascicle (2 d) closely 
embraces the ambulacral star; a naked track proceeds from the 
base of the antero-Iaterals to the mouth, indicating the course 
of the imperforate portion of the ambulacral areas: the rapid 
declivity of the anterior part of the test strongly contrasts with 
the inflated condition of the sides and the elevation of the in¬ 
terambulacrum ; from the centre of this area a ridge rises which 
is produced into a tail-like process, and beneath, the posterior 
border is scooped out, and truncated obliquely downwards and 



191 


from the Island of Malta. 

inwards. The anus is situated high up, immediately beneath 
the caudal prolongation; the base is convex, and a partially 
naked space on each side of the sternal portion of the niter- 
ambulacrum, indicates the track of the basal portions of the 
posterior ambulacra®. The tubercles of the upper surface (2 b) 
are smaller and more closely set together than those on the 
sides and base, where they are larger, wider apart, and more 
fully developed. They are perforated and uncrcnulated, and 
surrounded by a circle of small tubercles. H. Cotteauii resembles 
Spatanyus (Hemiasicr) acuminatm, Goldf., but it is more globose, 
and its posterior half is neither so elevated, nor yet so wedge- 
shaped m that species; the single ambulacrum is larger and 
wider, and the antcro-lateral pair are more developed in the 
German than in the Maltese form; they resemble each other 
in the interambulacrum in both possessing a tail-like terminal 
process, and m having the posterior bolder obliquely scooped 
out; they are both, likewise, Miocene Urchins, & aeummatus 
being found m that terrain near Cassel and Dusseldorf (Ger¬ 
many), and at Bordeaux and Blaye (France). 

Affinities and differences .—The depth and length of the am- 
bujacral areas, with the great declivity of the anterior side of the 
test, and the post-discal Carina, with its eaudate-like process, 
serve to distinguish this species from H. Sctlla . 

Locality and sfratiyraphical position. —Collected from bed 
No. 4, the calcareous sandstone at Malta. We dedicate this 
species to our friend M. Cotteau, the learned author of ‘ J&tudes 
sur les Iichinidcs Fossiles du d^partement de PYonne/ who has 
most generously aided us in our studies, by contributing the 
types of many of his species to our cabinet for comparative in¬ 
vestigations. 

Hemiaster Scilla , Wright, n. sp. PL VII. fig. 1 a-f. 

Syn. Spat any us crassisstmus, Desmoulins, Etudes but lea £chinides, 
p. 394. no. 30. 

Echinus, Scilla, Corp. Mar. pi. 10. fig. 4. 

Teat globular, higher behind than before; ambulacra! areas 
short; single ambulacrum the longest, forming a deep sulcus 
on the anterior border; autero-latcrals wide, diverging at an 
angle of 44°; postero-laterals not half the length of the ante¬ 
rior#, forming an angle of 50°; botli pairs form sulci on the 
aides of the test: posterior border squarely truncated down¬ 
ward® and outwards : the anus high near the dorsum: base 
convex: mouth at the anterior third, with a large projecting 
under lip. 

Dimensions .—Antero-posterior diameter 1 inch, transverse 
diameter 1/^ inch, height I*% inch. 
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Description, —Mach confusion has arisen as to the identity of 
this Urchin, occasioned probably by tho circumstance of Scilla 
having figured only the base of the test, and neglected to give 
either its profile or the dorsal surface. In M. Agassiz's 'Pro- 
dromus' it was entered as Alter aster Goldfusm , but has been 
omitted from Agassiz and Desor's 'Catalogue raisonnd/ M. 
Desmoulins identifies it with the Spatangun crassismius of 
Defrance, but on referring to the original description * of that 
species, we find that Ocfrauce’s species came from " la eraic 
chlontee near Havre/' and as no species of Urchin known to us 
passed from the secondary to the tertiary epoch, we must reject 
the high authority of this most accurate naturalist, and consider 
the Urchin befote us as distinct from S. crassmzmus. The test 
inclines to an oblong form (1 c ); it is higher behind thau before, 
and declines more rapidly from the disc to the anterior border than 
from the disc to the anus. The arnbulacral areas lie in deep 
depressions; the single ambulacrum (1 e) is the longest, and forms 
an inconsiderable anteal sulcus; the antero-laterals are ^ths of an 
inch m length, and form an angle of 44°; the number of the 
pores (1 /) in the zones is fifteen and twenty: the postero-laterals 
are scarcely one-half the length of the antero-laterals; they form 
an angle of 56°, the number of pores m them is respectively seven 
and ten : the penpetal fascicle is broad, but feebly marked, and 
closely embraces the bases of the areas: four sulci (1 a), nearly 
destitute of tubercles, mark the course of the ambulacra from 
the side of the fascicle to the mouth • the lateral mterambulacra 
are rather inflated, and marked by five or six angular elevations 
(1 c) of the test: the single interambulacrum is elevated on the 
dorsum (1 a ), squarely truncated on the posterior border, aud 
convex beneath: the small oval anus is situated very high up, 
about y^ths of an inch from the disc: the sternal portion of the 
interambulacrum (1 b) is convex and prominent, and is covered 
with close-set tubercles, arranged in lines, proceeding like radii 
from a central point of the base; the mouth has a large pro¬ 
jecting under-lip. The upper part of the shell is covered with 
small close-set uncrcnulate tubercles (1 d), which are larger 
and irregularly disposed on the front and base: the apical disc 
is small and nearly central: there are only two genital holes 
at the apices of the lateral ambulacra: the five eye-holes are 
very small. Whether one pair of genital holes may be a generic 
character of Hemiaster , we have not the means at present of de¬ 
termining, as most of our specimens of this group have the disc 
concealed; but about the beautiful H. Salto now before us there 
can be no question. 


* Dirt. He. Nat. tom. 50. p. 96, 



193 


from the Island of Malta. 

Affinities and differences .—The absence of the dorsal canna 
and caudal process serve to distinguish H. Sallee from II. Cot ~ 
teauii ; the latter is likewise a more globose and less elegant form 
of Urchin, and has the tnincature of the posterior border down¬ 
wards and forwards, whereas in H. Scilla the directum is down¬ 
wards and backwards. 

Locality and stratxgraphical position. —Collected from No. 4, 
the calcareous sandstone at Malta, from whence the original spe¬ 
cimen figured by Sails was obtained. this reason will suffice for 
the name we have given it. 

Genus Pericosmus (Agassiz, 1847). 

In addition to the general characters of Hemtaster , these 
Urchins have an arched arrangement of the penpelal fasciole and 
a narrow marginal fasciolc, which can be traced round the 
anterior border, extending along the sides, passing beneath the 
anus, meeting its fellow from the opposite side, and thereby 
encircling the test. All the species of this small gjroup have 
been obtained from strata of the Miocene age, 

Pertcosmus latus , Desor. 

Syn. Mtcraster latus , Agassiz, Cat. Syst. p. 2. 

Pertcosmus latus t Agassiz and Desor, Cat. raisonne, Ann. Sc. Nat. 
tom. vi. pi, 1C. fig. 1, & tom. viii. p. 19. 

Test cordate, broad, convex above, flat below; petaloidal ambu¬ 
lacra straight, deep-sunk and narrow; the posterior nearly 
as long as the anterior pair; apical discs central ; penpctal 
fasciolc closely embracing the ambulacra, with three arches 
across the single arabulacral depression; marginal fasciole 
narrow, entirely surrounding the upper part of the border of 
the test. 

Dimensions . —Antero-postenor diameter 2/^ inches; trans- 
veise diameter 2/n inches; height 1^ inch. 

Description. —This rare type of one of the extinct genera of 
Spatanatdce was at first mistaken for a Mtcraster by Agassiz, and 
entered m his ‘ Catalogus Systematicus * under the name Mu 
craster latus ; the peripetal fasciole, however, readily distinguishes 
it from Mtcraster, and the marginal fasciole from Hemtaster. No 
doubt many mistakes will be committed regarding this Urchin, 
as these fascicles are exceedingly delicate, and not always pre¬ 
served : when they are absent, it then greatly resembles a Mu 
craster ; but when the marginal fasciole is effaced, and the peri¬ 
petal remains, it then may be mistaken for a Hemtaster ; for¬ 
tunately, in one of the specimens before us, the fascioles are both 
Ann , Mag. N. Hist. Ser. 2. Vol. xv. 13 
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preserved, and their entire course can be traced. The test has 
a uniformly curved dorsal surface, with a regular cordate form, 
the base is slightly convex, and the posterior border is trun¬ 
cated. The petaloid portions of the ambulacra) areas are 
straight, and lodged m rather deep depressions, extended ob¬ 
liquely outwards on the middle of the dorsal surface, m the form 
of a St. Andrew's cross; the single ambulacrum lies in a deep 
wide depression, and forms a considerable anteal sulcus ; at its 
apical portion only, there are from ten to twelve pairs of ambu- 
lacral plates, each perforated m the centre with a single hole; 
in all the other plates m the area the perforations are obsolete; 
the antero-lateral ambulacra, ££ths of an inch in length, are 
nearly straight, having only very slight /-shaped flexures, which 
curve forwards and outwards, making an angle of 35°: the two 
poriferous zones lie close together, in deep narrow depressions; 
m each zone there are from twenty-four to twenty-six pairs of 
holes; the space between the pairs of pores is only a little more 
than that which separates one row of pores from another, so 
that the pores lie nearly equidistant from each other in the 
sunken areas; the postero-lateral ambulacra are £jths of an 
inch m length, and are extended backwards and outwards at an 
angle of 60°; there are from twenty to twenty-two pairs of holes 
in each zone, the rows of which, like those on the anterior pair, 
are nearly equidistant. the pcnpctal fasciole closely surrounds 
the posterior ambulacral pair, makes two angles on their sides, 
and crosses to the anterior pair, where it in like manner forms 
two angles, then sweeps round the base, and passes in a straight 
line along the anterior side; from it three branches proceed in¬ 
wards, which arch over the single ambulacrum, describing angles 
as they advance to meet the branches from the opposite side; 
the marginal fasciole is a narrow line, which passes above the 
fold of the border and entirely encircles the test, dipping into 
the anteal sulcus m its course, but its position m relation to the 
anus is not clearly shown in cither of our specimens. Agassiz 
figures it' as passing under the anus; in his figure the remark¬ 
able arches on the anterior part are not drawn : the apical disc 
is small, and occupies the centre of the test; it has only two 
genital holes like a Hemiaster, and five small ocular holes; the 
upper surface of the test is covered with small, nearly equal- 
sized tubercles, those on the anterior side are a little larger; 
the base is slightly convex, the lateral interambulacra carry 
large tubercles on their basal plates, and the sternal portion of 
the interambulacrum is likewise covered with a regular tubercu- 
lation \ the basal tracks of the posterior ambulacra are smooth 
between the border and the mouth; the anus is situated high 
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up on the posterior border, and the mouth lies very close to the 
an teal sulcus. 

Affinities and differences .—The central position of the apical 
disc and the depth and straightness of the ambulacra distm~ 
guish this form from P. excentricus ; the generic affinities of 
this small genus have been already pointed out. The rarity of 
Pertcosmus, and the small number of species and individuals at 
present known, limit our comparisons to the forms we have 
cited. 

Locality and etratigraphical range .—This is one of the few 
Urchins found m the clay bed No. 2 at Malta: we have before 
us a specimen from Babstro, Corsica, from the miocene beds of 
that island, sent us by M. Michelm of Pans; we consider the 
peculiar arch-hke arrangement of the penpetal fascicle, with the 
marginal, as good generic characters whereby to form a distinct 
genus. 

Pericosmus excentncus, Wright, n. sp. 

Test oblong, highly convex above, slightly so below; apical disc 
very excentral, near the anterior border; ambulacra in shallow 
depressions; single ambulacrum slightly grooves the anterior 
border; antero-laterals nearly transverse ; poatero-Iaterals in¬ 
cline at 55°; penpetal fasciole narrow and undulating; mar¬ 
ginal fasciole narrow and low on the border; tubercles on the 
upper surface small, close-set, and nearly all of the same size ; 
a few larger ones on the anterior interambulacra; anus large 
and situated high on the border; mouth-opening wide m the 
anterior third, surrounded by five poriferous petaloid zones; 
sternal portion of the interambulacrum convex, with close-set 
imbricated tuberculigerous plates ; basal portions of the mter- 
ambulacral pairs with larger tubercles, wider apart, and more 
irregular than those of the dorsum. 

Dimensions .—Antero-posterior diameter 2 inches, transverse 
diameter 1^ inch, height 1 inch ? 

Description .—This Urchin is so much crushed that it is im¬ 
possible to describe its outline. The ambulacral areas form 
shallow depressions, and the single area slightly grooves the an¬ 
terior border: the antero-laterals are nearly transverse, their in¬ 
clination being forwards; they are ^ths of an inch in length : 
the postero-laterals form an angle of 55°; they are f^ths of an 
inch long. The crushed state of the test makes it impossible to 
count accurately the pores, or give the breadth of the areas; the 
apical disc, with four genital pores, is very small and remarkably 
excentrical, being very near the anterior border; the penpetal 
fasciole is narrow, angular and undulating, and instead of sur¬ 
rounding the anterior part of the antero-lateral ambulacra, as in 

IQ* 
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P. latus, it descends from them and joins the marginal fasciofc 
below their base, so that the anterior sides of the antero-laterals, 
and the single ambulacrum, want the peripetal fasciole. The 
specimen before us is so much crushed, that we cannot trace the 
band continuously all round the test, so as to describe its course 
with accuracy; it is possible that this species may form the 
type of a distribution of thefascioles distinct from any that is yet 
known. We have stated enough to show, that at least m this form 
there is a considerable deviation from the normal arrangement. 
The anus is large and oval, and near the dorsum; the mouth is wide 
and bilabiate, and situated near the border; the sternal jiortioii 
of the interambulacrum is slightly convex, and thickly covered 
with an imbricated arrangement on the plates, on each of which 
a perforated tubercle is raised. The basal portions of the inter- 
ambnlacral pairs arc covered with wider-set tubercles of the same 
size, and the entire upper surface of the test is crowded with small 
tubercles closely set together, and very uniform m size and 
arrangement. The mouth is surrounded by hve petaloid pori¬ 
ferous ambulacra. 

Affinities and differences .—The exccntneal position of the disc, 
with its four genital holes, and the petaloid poriferous ambulacra 
around the mouth, establish an affinity between this form and 
Bnssus. The way in which the peripetal joins the marginal 
fasciole is similar to what exists in Schizaster , whilst the mar¬ 
ginal fascicle, entirely encircling the test and passing round 
beneath the anus, is found only m Pericosmus . The excentral 

E osition of the apical disc and the shallowness of the am- 
ulacral star form a sufficient diagnosis between this species and 
P. latus . 

Locality and stratiaraphical position . — Collected from bed 
No. 1, the Gozo marble at Malta, where it is rare, 

[To be continued.] 


XVII ,—On the Genera Pionandra, Cliocarpus and Peecilochroma. 

By John Mucks, Esq., F.ll.S., F.L.S. &c. 

Pionandra. 

Thu details of this genus as given in Lond. Journ. Bot. iv. 853, 
and in III. South Amcr. Plants, i. 34. pi. 8 & 9, were first drawn 
up during my stay in the Organ Mountains m 1837, but not 
published till 1845, and while these were in type, Dr. Sendtner 
contributed to the Munich flora his genus Cyphomandra, iden¬ 
tical with the above, so that by a month's priority in publication, 
the latter name has claimed the preference. I there divided 
Pionandra into two very distinct sections. 1. Ceratostemon , 
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which corresponds with Dr* Sendtner's genus, and is distin¬ 
guished (as both names imply) by their fleshy and curved sta¬ 
mens, and more or less obconical style and stigma, which arc 
often as short and thick as the ovarium itself. 2. Euthystemon, 
comprising those species noted for having the anthers much 
longer, thinner, and very straight; the style being slender, 
terete, with a much smaller clavate stigma : the analytical details 
of the former'section arc shown in plate 8, and of the second 
section m plate 9 of the work referred to. M. Dunal m Ins 
monograph of the genus, subsequently published m DC. Prodr. 
xiii. 387, amplifies Dr. Sendtner's Cyphomandra , by the intro¬ 
duction of the plants of my section Evthystemon , thus increasing 
the number of species to thirty-four; he classifies those of the 
former section into five, and of the latter section into three sub¬ 
divisions, after Dr. Sendtner’s plan, according to the relative 
lengths of the connective and the style. There are many cir¬ 
cumstances that make it desirable to keep these two groups 
quite distinct, having such marked characters; and when Dr. Sec- 
man n submitted to my examination the Solanaceous plants of 
his Panama collection, I ventured, in describing a new species, 
to suggest to him my views on this head, when he had the kind¬ 
ness to publish them, together with my note ou the subject, in 
his ( Botany of the Herald/ I there proposed to retain m 
Dr. Scndtner’s genus Cyphomandra , those species where the 
anthers are much curved, often rostrate at the apex (as in C. 
betacea and V. sycocarpa); the cells being verrucoscly crumpled 
in front, as in many Melastomacea*, and partly imbedded in a 
fleshy connective, which is dorsally gibbous at the base; the 
filaments broad and often dilated suddenly, being connected by 
their bases upon a fleshy ring adnatc to the base of the corolla; 
the style being generally shaped like an inverted cone, more or 
less thick, and the fruit being a large oval berry, often used for 
culinary purposes as a substitute for Toinates. They are gene¬ 
rally tall shrubs, with large fleshy cordate leaves, emitting a 
strong, unpleasant smell. This group consists of Cyphomandra 
calycina , physaloides , eycocarjfa, lobata, dtplaconos , floribunda, 
cihata , Jragram , madoxtylis , premncefulta, corymbiflora , and tnW- 
djfiora* 

For the second group, I propose to retain my geucnc uame of 
Pionamka, which will include those species formerly designated 
under the section Euthystemon , together with some others that 
Will be indicated below. This genus differs from Cyphomandra 
in its lengthened, straight, erect, and narrower stamens, almost 
rostrate at the summit below the apical knob, which bursts 
obliquely in front, forming two bilabiate gaping pores; the 
pollen-cells also burst below by longitudinal fissures; it has like- 
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wiac an elongated fusiform hollow style, with its small stigmatic 
glands wholly included. The latter genus, on the contrary, is 
remarkable for its thicker and shorter anthers greatly curved 
upon a fleshy gibbous connective, and for its peculiar style, 
which is generally short, thick, in the form of an inverted cone, 
with large distinct stigmatic glands in its mouth : these peculiar 
features are shown in plate 8 of the ‘ lllust. South Amer. Plants/ 
in plates 15,10 and 17 of Dr. Sendtner in ‘ Flor. Brasil/ fasc. vi., 
and in plate 227 of Martius, * Nov. Gen. et. Spec. Bras/ The 
generic character of the genus Cyphomandra with a few omissions 
will therefore remain as formerly designated by me under Pio- 
nandra (lllust. South Amer. Hants, i. 34), while that of the latter 
genus, as now restored and modified, and of which I will add 
another species with pinnatifid leaves (as m C. fraxinella y Sendu) 
collected by me in the Organ Mountains, may be Bummed up as 
follows:— 

Pjonandra, nob. (gen. reformatum). Calyx 5-partitus, per¬ 
sisted. Corolla hypogyna, tubo brevi, limbo omplo 5-partito, 
laciniis 5 Ianceolatis, subtenuibus, ajstivatione introflexo-val- 
vatis. Stamina 5 sequalia, erecta, stylo circumdantia; fila - 
menta brevissiina, complanata, m annul urn brevcm tubo corollae 
adnatum inio connata ; anther<e magna*, rectai, superne ros¬ 
trate, 2-loculares, locuhs elongutis ad connectivum parallele 
adnatis, rima longitudmali «a?pe dehiscentibus, summo glo- 
boso-capitatis, June antice poris 2 transversim et oblique val- 
vatis, valvibus bilabiatis latissimc hiantibus. Ovarium ob- 
longum, 2-loculare, placentis carnosia utrinque dissepmnento 
adnatis, nmltiovulatis. Stylus longiusculus, teres, subtenuis, 
apice longe mcrassatus et hmc cavus. Stigma in cavo onmino 
immersuin, glandulosum. Bacca pulposa, 2-locularis. Semina 
nurncrosa: caetera ignota.—Suffrutices m America intertropica 
indigene? } ramosimmx ; folia petiolata, subgemina , elliptica , 
Integra vel prof unde lohata aut pinnatvfida ; vacerni extra-axil- 
lares , flores secundi , pedicellis articulatis sape deciduis. 

§ 1. Folia integra. 

1. Pionandra capsicoides, nob. Ill. South Amer. Pl.i. 41. tab. 9. 
Cyphomandra capsicoides, Dun. in DC. Prodr. xm, 396. Sola- 
num capsicoides, Mart . Bot. Zeit . i. 78. 

2. P. divaricata, nob. loc. cit. i. 41. Withcringia divariqata, 
Mart. Not). Gen. Bras . iii. 75. tab. 228. Cyphomandra diva¬ 
ricata, Se7idt . Flor. Bras. vi. 118; Dun. L c . 397. 

8. PJamflora y mh. Cyphomandra laxiflora,Dun. l.c. 897. Sola¬ 
tium laxiflorum, Dun . in h . Banks. 

4. P . oxyphylla , nob. Cyphomandra oxyphylla, Dm. L c. 396. 
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5. P. Hartwegti y nob, 1. c. i. 43. Cyphomandra ? Hartwegii, 
Dun. L c. 401. 

6. P. velutina, nob. Cyphomandra velutina, Sendt. FL Bras . 
vi. 120. tab. 17; DC. Prodr. l.c. 398. 

7. P. elliptica, nob. Cyphomandra elliptica, Sendt . /, c. 121; 
DC. Prodr . /. c. 398. Solanum ellipticum, Veil. FL Flum . u 
tab. 100. 

8. P . cyltndnca, nob. Cyphomandra cylindrica, Sendt. I . c. 121 ; 
DC. Prodr. L c . 399, Solanum cylindncura, Fi?//. /. r. tab. 119. 

9. P. cortacea, nob. /. c. p. 43. Cyphomandra ? coriacea, Dun. 
in DC. Prodr . L c . 401. 

10. P. Cajanumensisy nob. 1. c. Cyphomandra? Cajanumensis, 
Dun. in DC. Prodr . /. c. 401. Solanum Cajanumcnse, H. B. K . 
iii. 47. 

§ 2. Fo/tfl pinnatisecta vel pinnata. 

11. P. fraxinella, nob. Cyphomandra fraxinella, Sendt. 1. c. 122; 
DC. Prodr. 1. c. 399. Solanum Martn, Dun. MSS. 

12. P. comigera , nob. Cyphomandra cormgera, Dun . l.c. 401. 
18. P. allopht/lla, nob. m Socmann, Hot. Herald, p. 174. 

14. P. pinnata (n. sp.);—subscandcns, glabriuscula, dichotome 
ramosa, ramulis teretibus, fistulosis, jumonbus brevissime 
pubescentibus; folns distantibus geimms, altero breviori, im- 
pari-pinnatis, petiolo longissmio, nno subglabro, supeme to- 
nientosd, foliohs eirciter 11, sa'pe oppositis, mterdum alternis, 
longc lancrolatus, anguste acummatis, in texturam tenuibus, 
supra sparse pilosis, subtus pallidioribus, costa media nervisque 
hirsutuhs, breviter pctiolulatis, petiolulo tomentoso, folio ter- 
mmali alteris longiori et longius petiolulato; raccmo longe 
extra-axillari, elongato, lmo nudo, sub 10-flore, floribus alter- 
m», flavts, glabris, subsecundis, pediccllis longiusculis,pilosuhs, 
apice valde incrassatis, imo articulatis, mfimis deciduis.— 
Brasilia (in Montibus Organenaibus, Prov. Ilio de Janeiro). 

I found this plant on the skirts of the extensive forests of the 
Organ Mountains; the branchlcts are green, smooth, round, 
marked with numerous minute whitish specks, woody but fistu- 
lar, and somewhat flexuoscly gemculated at the nodes, which are 
3 or inches apart. The leaves are about 10 inches long; the 
petiole diverges nearly* at a right angle from the stem, and is 
bare for the length of 2 inches; the leaflets are generally in 
opposite paii*s, about 1 inch apart, though often alternate; the 
lowermost are shorter, scarcely more than an inch long, upon 
tomentose petioles of a line in length; the upper ones are 3 inches 
long, 7 lines broad, on a petiole of 1£ line; and the terminal one 
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ig 8 lines broad and 4 inches long, exclusive of its petiole of half 
an inch. The raceme issues from the stem upon the same 
side as the leaf, but at n distance of 2 inches above the axil; it 
is quite glabrous, about 5 inches long, the lower portion lor a 
length of 3 inches being bare of flowers, but from this point eleven 
pedicels, each bearing a single flower, spring alternately; they 
are suddenly thickened below the calyx, are about 8 lines long, 
and are articulated at their base, the lower ones generally falling 
away, and leaving cicatrices at the points of their insertion. The 
calyx is short, with five triangular teeth ; the corolla is about 
5 lines long, has a short tube scarcely exceeding a line in length, 
the border being divided into five equal, oblong segments, which 
are quite smooth, with woolly margins : the stamens are the 
length of the corolla, the filaments are extremely short, and arise 
from an adnate 5*toothed ring fixed to the tube ; the ovary is 
short, smooth, not longer than the calyx; the style is slender, 
somewhat thickened above, and hollow for half its length*. 

Cliocarpus. 

It is now more than five years since I proposed this genus 
for a Brazilian plant collected in the province of Minas Genies 
by my friend the late Mr. Gardner. The generic outline given 
(huj. op. iv. 141) was incomplete, as I had then only seen it m 
fruit, but I am at length able to add its floral character. The 
appearance of its saccate ventricose calyx and berried fruit led 
me to suppose it offered most analogy with Nicandra, but this 
I find is not the case, as it belongs to the true Solanacca , and to 
the tribe 8olanea, taking its place between Pionandra and 2V«- 
guera . In the structure of its stamens and style there is much 
resemblance to the former genus : the anthers are erect; the 
lobes are long, parallel, and contiguously adnate upon a dorsal 
furrowed connective ; they are thm in texture, each being 
2-locellate, owing to the existence of a somewhat oblique, 
slender, complete partition that divides each lobe, which is 2-val- 
vular, and its dehiscence takes place by a longitudinal slit near 
the outside of the anterior face, caused by the separation of the 
margins of the valves from the edge of the contracting partition, 
so that after bursting, each lobe thus appears to be unilocular: 
this separation is more constant at the summit, where the line 
of dehiscence crosses the face diagonally towards the middle of 
the anther, when the broad upper valve is thrown back in an 
auricular form and into an erect pbsition, while the narrower 
lower lip is reflected downward, thus showing a broad oblong 
gap divided by the line of the septum, and forming a continu- 

* A drawing of this plant with its floral analysis will be given in plate 74 
of * lllustr. South Amer. Plants/ 
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ation of the lateral fissure. each anther is deeply 2-lobed at its 
base, and is attached at the bottom of its dorsal groove to the 
apex of a sigmoid-shaped filament, which crosses it abruptly to the 
front, so that the anther appears fixed astride upon it: the fila¬ 
ments are short and closely surround the ovary, they are com¬ 
pressed, somewhat broad, deeply channelled, being often enlarged 
in the middle by two auricular erect margins; they are joined 
together by a narrow, fleshy, annular ring, which is united by 
its base to the foot of the corolla. The calyx is formed of five 
lanceolate, acute leaflets distinct nearly to its base, which con¬ 
sists of a small inverted cup, having five saccate cavities alterna¬ 
ting with the segments; these segments are at first expanded, 
but after the fall of the corolla they collapse, increase consider¬ 
ably m size, become yellowish, reticular, and more membra¬ 
naceous m texture; their margins approximate and turn out¬ 
wards, thus forming a somewhat pointed, 5-toothcd, globosely 
ventneose pentagonal tube with salient winged angles, whicn 
arc saccate at their base as above mentioned, thus greatly re¬ 
sembling m shape that of Nicandra or Physalts in fruit • the seg¬ 
ments are densely covered on both sides with glandular, simple, 
and stellated hairs intermixed. The corolla is nearly the length 
of the calyx, is cleft almost to the base, where it is briefly tubu¬ 
lar ; the segments, which scarcely exceed the stamens m length, 
arc expanded, smooth inside, with a keeled medial nervure, and 
outside are densely tomentose with stellated pubescence. The 
ovary u? conically ovate; the style is slender, erect, fusiform at 
the apex, and terminated by two minute teeth: the berry is round, 
about the size or smaller than a common pea, 2-celled, and con¬ 
tains a few large, compressed, remformly-orbicular seeds. I have 
ascertained that the Solatium meaalochiton of Dr. Sendtner, and 
S. didymum of M. Dunal, both belong to this genus ; enocalyx, 
from its description, also appears to be congeneric with them, and 
probably other species of Solatium, enumerated by M. Dunal m Ins 
monograph, will find a place here. Its generic features piay be 
thus described:— 

CuocARrus (char, reform.). Calyx profunde 5-partitus, utrm- 
que stcUato-tomentosus, rarissime simphciter pilosus, into 
patellaris, circa pedicelhim umbraculiforims, et Becus sinua 
5-saccatus, lacimis expansia, lanceolatis, acutis, in fructu 
auctus, tunc laciniis crectis (ut in Ntcandrarn) inargimbus 
refractis hinc valvatim coumventibus, tubum ven trices uni 
carinato fi-gonum ore 5-dentato fere clause simulantibus. 
Corolla subrotata, calyce plus minusve uequilanga, 5-fida, laoi- 
niis fequalibuB, tubo eequilongis veJ longioribus, subaeutis, 
apice inflex ia, extus tomentosis, mtus glabris, nervo medio 
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prominttlo. Stamina 5, aequalia, coroll® fere lougitudine; 
filamenta brevissima, glabra, ex annulo camoso imo tubi ad- 
nato 5-siuuato orta, valde sigmoidea, complauata, sulcata, 
apice acuta: anthera magwe, erect®, circa stylum conniventes, 
oblong®, 2-lobte, 4-locellat®, basi brevitcr bifid®, ad iraum 
sulci dorsali affix®, lobis sine connective consptcuo parallcle 
adnatis, sulco longitudinal! et suuimo prsecipue utrinque nma 
antica obliqua valvatim late hiantibus, valvtila supenon hinc 
erecta auric u he form i, infenon fere obsolete. Ovartum gla- 
brurn, subrotundum, 2-sulcatum, 2-loculare, ovulis plurimis 
dissepmiento plaeentifero carnoso utrmque adnatis* Stylus* 
simplex, filiformis, stammibus dimidio longior. Stigma mx- 
nutum, brevissmie bifidum, dentibua acutis, divancatis vel ad- 
pressis. Bacca calyce aucto inclusa, subglobosa, 2-locularis : 
semina pauoa, remformia, corupressa, testa scrobiculata, htlo in 
ainu laterali; embryo teres, m albumen carnosum spirahter 
arcuatus, cotyledonibus semi-teretibus, radicula angulo basali 
spectante, hiloque evitante sub-3-plo brcvioribus.—Frutices 
Brasiitenees, ptlis nmphcibus (plerumque cum siellatis inter- 
mixtts), dense t omenta si : folia alterna, vel sa>pe gemma , altero 
rninort , Integra, oblong a, acuta , i mo obtusa , mterdum cordata, 
bremter pet to lata : flores extra- axil lares, so lit aril aut bird, vel 
m racemo mh-umbellaformi plures aggirgati , pedicellis longis, 
filiformibus, fructifei'ts cemuis. 

1. Chocarjim Gardneri , nob. hui. op. iv. 141; Ill. South Amer. 
PI. ii. 35 ; DC. Prodr. xiii. 675;—frtiticosus, subdichotome 
ramosus, rarnis tomentosis; i'oliis obovatm, e medio acuminatis, 
basi subrotundatis, srepe gemims, altero dimidio vel paullo 
adhuc mmon, crassiuscuhs, supra laete vindibus et pubescen- 
tibua, subtus denaissime cano- vel flavido-tomentosis, pilis aim- 
plicibus cum alteris stipifrnto-stellatis mtermixtia, nervia ve« 
msque supra imprests, aubtus prominulis et flocculosis, pe- 
tiolo brevi, crasaiusculo: floribus extra-axillaribus, solitarna vel 
2-4-fasciculatis, pcdunculo obsoleto, pedicellis filiformibus, 
quam congeneribus longionbus, m fructu deflexis et rnagis 
elongatis; bacca pisi majoris magnitudine, nigra, calyce aucto 
8ubvesiculari flavo-memorauaceo reticulato clausa,—Brasilia, 
Prov. Minas Geraes.— v. s. in herb . Hook . (Arraial das Mercfis, 
Gardner , no. 6042). 

This plant in fruit has been already described, as above 
quoted, but I have since found flower-buds, which, though very 
young, are quite sufficient to identify the same structure as in 
the two following species; the only difference being, that here 
the corolla seems to be more deeply cleft than m the others. 
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2. Cliocarpus megalochiton. Solatium megalochiton, Mart, and 
Sendtn . FL Bras . vi. 28. tab. 9; DC. Prodr. xiii. 124;—dicho- 
tome ramosus, ramuhs divancatis, infcrne glabns, supeme hir- 
suto-tomentosis; folds non raro gemmis, altero muho mmori, 
ovatis vel ovato-lanceolatis, acuminatis, basi rotundatis, mae~ 
quilateris et oblique subcordatis, supra fusco-viridibus, velu- 
tinis et sparse villosulis, subtus griseo-tomentosia et pilis sti- 
pitato-stellatis densissime tectis, nervis arcuatis vemsque su- 
perne un pres his, subtus valde prommentibus, petiolo brevi 
tomentoso ; racenm paucifloris, terminahbus, dein latera- 
libus et suboppositifohis, pedieellis pedunculo brevioribus, 
creberrime socundis, nno articulatis, mferioribus valde deci- 
dms, superioribus 8-8 pseudo-umbcllatis, demum in fructu 
deflexis, quam prsoeedenti multo brevioribus; calyce etiam 
persnmle sed paullo mmori; corolla mtus e«erulca ? et glabra, 
extus stellato-tomentosa, filanientis brevibus, medio auricu- 
latis, marginibus inflexis; stylo tenui, stammibus dimidio 
longiori, apice brevissnue divancato-2-dentato: bacca nigra, 
pisi rainons magnitudme.—Brasilia, Prov. Rio de Janeiro.— 
v . s. in herb. Mus. Brit. (Borne ct Cunningham ad S. JoSo 
Marcos) sub nom. Cl. Dunahi “ Solanum melanocarpum et 
Solanum laxum .”—in herb. Hook. ( Claussen ). 

This species appears to have been collected by Dr. von Mar- 
tius and by Schott in the Corcovado range, by Llotschy in the 
Organ Mountains, who considered it to bo a Physalis on account 
of its ventneose calyx, and was also found by Sello m other parts 
of the same province. It is readily distinguished from the former 
species by its more lax habit, more divaricate branches, and its 
different inflorescence. Its leaves are from 2 to 3 inches long, 
1 to 1 \ inch broad, on a petiole of 2 lines. The peduncle of the 
raceme is from 6 to 9 lines long, sometimes even shorter; its 
pedicels 4 to 6 lines m length when in flower, and 9 lines in 
fruit: the flower expanded is about 8 lines in diameter; the 
calyx when collapsed m fruit is ubout 5 lines m diameter, and 
when its segments are expanded, according to Dr. Sendtner, 12 
to 15 lines across: the berry when ripe is smooth and black, 
4 lines m diameter, and contains about sixteen seeds. M. Dunal 
describes two varieties in the r Prodromus/ citing as his autho¬ 
rity, plants observed by him in the British Museum; but 1 find 
there only a single specimen with two separate tickets attached 
to it, bearing bis autograph names of Solanum melanocarpum and 
Solanum lasum, from which we may infer that his notes have 
been taken at different times, and after a lapse of many years 
concluded to be those of two separate plants*. 

♦ The floral details of this plant are given in the drawing of the prece¬ 
ding species in plate 44* ‘lllustr. South Amer. Plants. 9 
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3* Cliocarpus didymm, Solan urn didymum, Dun. in DC, Ptodr, 
xiii. 125 (olim 8, divancatum , Dun. MSS.). Solanum gemel- 
lum, Mart, Sendtn, Flor, Bras, vi. 2S;—valde dichotomo- 
ramosus, ramulis divancatia, teretibua, pnmum ochraceo* et 
fusco-tomentosis, dein glabns; folds supreims genmiis, altero 
ter quater vc mmon, brevissime petiolatts, ovatis vel ovato-lan- 
eeolatis, apice acununatis, basi imequaliter rotundatis, vix cur- 
datis, supra velutmis, subtus molliter albido- ochraceo- vel fer- 
rttgmco-stellato-tomentosis, nervia arcuatis, sub 5-jugis, ve- 
msque supernc impress^, subtus proimnentibus et nocculoso- 
tomentoflis; iiorxbus cymoao-raccmosis, confertis, paucis, dense 
stellato-tomen tosin, tciimnahbus dem laterals bus et opposi¬ 
tions, pedicellis peduneulo brevissitno duplo longionbus, 
quam pvsecedentibus brevioribus; calycis lacuuis ublongis, 
subito acutis; corolla calyce paullulo longiori, scini-5-fkla, 
campanulato-rotata, intus glabra ; stanumbus corolla dimidio 
brevionbua, hiatibus apicahbus latis, cum rums longitudiuah- 
bus continuis; ovario brevi, stylo team, demum longc exserto, 
stiginate fere obsolcto; bacca subovah, piao ramon, laevi.—- 
Brasilia, iu provmcns mtcrionbus.— v. s, m herd. Mm, Brit, 
{Bowie fy Cunningham) Brov. S. Paulo mb nom. CL Dunahi 
u Solanum dmmeatum.”— in herb, Hook, (Clamsen) Cachoeira 
do Campo Prov. Minas Geraes. 

This species was found also by Scllo in the province of San 
Paulo. M. Dunal describes the varieties of glabrum and tomen - 
tosum , but they seem to be different states of the same plant 
varying with its age. Its leaves are from 2 to 4 inches m 
length, 8 to 13 lines in breadth, upon a petiole 2 to 4 lines long : 
the peduncle of the inflorescence is not more than 4 to G lines 
in length, often much shorter; the pedicels being 2 to 4 lines 
long, and when in fruit 6 to 8 lines in length; the corolla ex* 
paneled is 8 lines m diameter; the stamens are 2 lines long; the 
enlarged calyx enveloping the fruit forms a sphere of 8 lines in 
diameter. 

4. Cliocarpus^ eriocalyx . Solanum enocalyx, Dun, in DC, Prodr, 
xiii. 124;—ramis divaneatis, flexuosia, piloso-scabriuseulis, 
ramubs folns utrinque, pedunculo, pedicellis, calyce quaqua* 
versus, corollaquc extus pilis longis simphcibus hirsutis, foliis 
ssope gennnis, altero minori, ovato-oblongis, acuminatis, basi 
iiuecjuahbus frequenter aurieulatis, cihatis, flavicantibus, costa 
media nervisque prominulis, pctiolatia, folio altero ter quaterve 
minori, ovato-rofcundato, subsessili; racemis brevibus, nirsutis, 
sub-oppositifoliis, 7-8-floris, pedicellis elongatis, filiformibus, 
confertis, sub-umbellafcis: calyce rufescente, pilis sordide aibia 
hirsutis, laciniis ovato-oblongis, apice subnudis; corolla semi* 
5-ftda, laciniis lanceolatis, acutis; antheris gracilibus K lmea- 
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ribus, apiee procipne auriculato-hiantibus; stylo filiformi; 

bacca subglobosa, calyce ample obvoluta.—Brasilia (Lund). 

This plant, from the above details founded on the description 
of M. Dunal, appears to conform closely with the three preceding 
species m all respects, except m the mention of stellated pubes¬ 
cence intermixed with simple hairs : as it is arranged by M. Dunal 
between the two last-described species, it may be safely inferred 
to be congeneric w'ith them. The leaves are said to be 2-2£ inches 
long, 10 to 13 lines broad, on a petiole 1 or 2 lines m length. 
the twin leaf is 7 lines long and 6 lines broad . the peduncle is 
2 or 8 lines long, with seven or eight almost umbellate slender 
pedicels 7 to 9 lines long: the calyx is 4 or 5 lines in diameter. 

Tckcilochroma. 

As it is always better to retract an error when its ill tendency 
becomes apparent, 1 do not hesitate to do so m the following 
cases. Not long since (huj. op, xu 92 & 93), bearing in view the 
fact I had discovered, that the typical species of Witherinyrn, 
I/Her., belonged to the genus Sarracha of the ‘ Flora Peruviana/ 
and under the influence of too much eagerness to follow the 
strict rule of science, I recommended that all the plants of this 
latter genus should be called Witherinyia , as a title of older date ; 
also thot the name of Pcecilovhroma should be suppressed, and its 
different species referred to Sarracha. Several of my botanical 
friends have pointed out to me the great inconvenience of 
changing the names of plants so numerous and so long known 
and cultivated in our gardens, adding that it is always desirable 
on the score of expediency to forego a rigid law, where the adoption 
of it is attended w ith so much inconvenience, by the multiplication 
of puzzling synonyms. Fully impressed with the force of this 
argument, 1 propose to adhere to my original plan of retaining 
the name of Withermgia , as defined by Von Martius, for the 
plants enumerated huj, op, ui. 141, and preserving that of 
Popcilochroma as before established, while Sarracha will remain 
attached to those plants by which they have been extensively 
known for so many years. The synonyms recommended (huj. op . 
xu p. 92 & 93) should consequently be expunged, when the 
species will stand thus:— 

Ill. So Am PI PC Prodr. 

1. Sarracha solanacca, nob, (Withermgia id.) ... li 21 xiii. 402 

ii. 16 xiu. 430 

ii. 16 xm. 430 

ii. 16 xm. 430 

u. 16 xm. 431 

u. 16 xiu. 431 

ii. 16 xm. 431 

xm. 431 


VlUUQtt, JUfVH «**.»#•«. 

3 , —— csontorta, R. fy P, ... 

4. Zuccagmana, R * 4* S. 

6,-biflora, J(t. Sf P. ... 

6. —~ procumbent Jt. fy P. 

7. -*•*— umbellate, O, Don... 

8. — alata, Dm . 
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111. So. Am. PL DC. Prodr. 


9. Sarracha jaitomata, SohL (Witheringia id.).,. 

n. 16 

xiii.432 

10. 

-aUogona, Schl. ... 

*» . 

ii. 16 

xiu. 432 

11. 

— dentata, R. Sf P.... 

. 

«. 16 

xiii. 432 

12. 

--viacoaa, Schr . 


ii. 16 

nil. 433 

13. 

-ciliata, mb . 


ii. 16 

xni. 683 

14. 

15. 

— propmqua, nob . 

*t . 

ii 17 
ii 17 

xiii. 683 

16. 

—— laxa, nob . 

tt * . 

ii 18 

xiu, 683 

17. 

— au non lata, . 


n 18 

xm. 6K3 

18. 

—— conspersa, nob .... 

*t . 

n. 19 

xui. 684 

19. 

-glabrata, nob . 

ft ...... 

u 19 

xm. 684 

20. 

-acutifolia, nob . 

ft ...... 

n. 19 

xui. 684 

21 

-vestita, nob . 


u 20 

xm. 684 

22. 

—— glandulosa, nob . 

tt . 

n 20 

xm, 684 

23. 

-Miersu, Dun. (S. diffusa, nob. bis) 

n. 22 

xiu 684 



Ill. So. Am. PI. 

DC. Prodr. 

1. 

Poemlocbroraa punctatum, nob. 

163 

xiu 496 

2. 

- frondosum, nob. 


154 

xiii 495 

3. 

- guttatum, nob . 


155 

xm. 495 

4. 

- maculatum, nob. .. 


156 

xm. 496 

6. 

- Lobbuimmi, nob. 


157 

xm. 496 

6. 

- Lindeiuanum, nob. 


1 57 

xm 496 

7. 

- Quitoense, nob . 


157 

xm 496 

8. 

- Boisseri, Dun . 



xm. 496 

9. 

- Fun In mist. Dun 



xiii 687 

10. 

— Seliowiana, nob. (Witliermgm id., Sendt .) 

in. 403 



111. So. Am. PI. 


DC Prodr. 

1 . Witheringia picta, Mart, 

.. ii. 5 (Athenasa id Sendt.) 

. xm. 458 

2. ~ 

— pogogena, nob . 

.. 1L. 5 


xiu. 459 

3. - 

— micrantha, nob. ...... 

. ii. 5 


xm 460 

4. - 

- Schottiana, nob . 

n, 5 


xm. 461 

5. - 

— Pob liana, nob . 

.. ii. 6 


xiu 461 

6. - 

-Martiana, nob . 

.. u. 6 


xui. 462 

* • — 

— hirsuta, nob .. 

*. u. 6 


xm, 463 

8. - 

— anonaeea, nob . ...... 

.. ii. 6 


xiu. 463 


The seven new species of Witheringia from Chile enumerated 
by llemy (Walp. Ann. rii. 160) do not appear to belong to this 
genus: the four last seem related to Solanum tuberiferum , Dun. 
(ohm Withtnngia montana , Dun., Solanum montanum, R. & P.), 
but the floral characters there given are not sufficient to deter¬ 
mine their true place. 

XVIII.— On ike Discovery of Viviparous fish in Louisiana *. 

By B. Dowlkr, M.D. 

In the month of October 1854, through the politeness of 
J. C. B. Harvey, M.D., of Tclioupitoulas Street, I received a 
small osseous fish, caught in the .New Orleans Canal, which 
connects the city with Lake Pontchartrain. This fish had been 
placed in a basket containing crabs, one of which wounded it 
slightly in the abdomen near the cloaca, thereby exposing 
* From Silhman'* Journal for Jan. 1855. 
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several total fish enveloped in a delicate membrane. The parent 
fish, which had been rudely thrust into a narrow-mouthed phial 
of spirits, retains, after immersion for two weeks, the onginal 
rigor mortis , and the same remark applies to the totuses, though 
they have been soaked m water: some of them have been forcibly 
straightened. On the 17th of October, in the presence of, and 
assisted by Drs. J. Ilale and M. M. Dowler, I enlarged the 
wound and proceeded to dissect a somewhat globular mass of 
totuses bounded by the intestines before, and separated from 
them by an indescribably thin, diaphanous membrane; this 
mass was further bounded above by the spme and ribs, below and 
behind by the posterior inferior abdominal walls, bulging back¬ 
ward of the anal orifice and fin. The exterior envelope of this 
oblong globe consisted of a very thin, pellucid, extremely delicate 
and apparently laminated and flocculent membrane, like the 
amnion of the human embryo m the early state; it did not form 
a simple sac, but consisted of many duplications, like the arach¬ 
noidal reflections among the sinuosities and convolutions of the 
human brain, sending its prolongations as the hyaloid membrane 
does through the vitreous mass of the eye. 

This uterine membrane (ovisac it cannot be termed) con¬ 
tained twenty-two fishes. It is probable that the inner surface 
of the uterine membrane sent forth a still more delicate mem¬ 
brane which enveloped each fish after the manner that the peri¬ 
toneum envelopes the abdominal viscera; but the parent fish, 
and still more its enclosed organs, were too minute to admit of 
full demonstration during a necessarily hurried examination; 
moreover, the wish not to mutilate the parent fish very much, 
prevented a fuller dissection of the foetal mass in situ . 

Bach total fish was doubled laterally, sometimes to the right, 
sometimes to the left, into a globular form: the caudal fin, 
which is inclined to the lancet shape, though blunter, overlapped 
one eye and one side of the mouth : each fish in situ, and even 
after forcible extraction from its bed, was enfolded in a sac; 
some were drawn out united by pedicles to a common stem, 
somewhat like an umbilical cord. 

These total fishes presented a perfect example of close pack¬ 
ing. A perceptible force was required to dislodge them from 
their beds. The concavity left by their extraction appeared to 
be lined with a smooth, black, peritoneal membrane. 

The intestines, which were very minute, were crowded forward 
by the rounded mass of foetuses which occupied the greater por¬ 
tion of the abdominal cavity. No ova were discovered. 

Without attempting fully to describe even the dermal skeleton, 
I may observe, that this tiny fish is a most symmetrical one. 
Its minuteness may be imagined when I state, that after the 
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removal of the enclosed foetuses it weighed only seven grains, 
though not disemboweled. Thorough desiccation would pro¬ 
bably reduce its weight one-half or more. The fish exposed for 
two hours in the shade on a damp day, was but slightly desic¬ 
cated. It was weighed by Mr. Macpherson, apothecary, in my 
presence; but fearing a mistake, 1 had it weighed a second 
time, with the same result. If each foetus weighed but one 
gram, the aggregate would be more than three times that of 
the mother. 

Measurements m inches :—Length, including the caudal fin, 
2 inches; greatest circumference, 1}, width vertically, £; length 
of thoracic fin, { : the caudal fin does not expand from its base 
or proximal end, but terminates ovally; its length, |; the anal, 
but little expanded, }; the ventral is too tnmute for convenient 
measurement, being almost invisible without a lens; the dorsal, 
which is single, has but a slight vertical width, arising from a 
base ^ of an inch, nearly opposite, though a little forward of the 
anal. 

The teeth are advanced, nearly ranging with the bps, being 
very numerous, close and small, though scarcely discernible 
without a magnifying glass. Lips thin, the under one slightly 
projecting; angles of the mouth not depressed. Eyes medium 
size. Head flattened at the frontal bone. Operculum much ex¬ 
panded. The bronchia; largely developed in three great arches, 
densely fringed with thick tufts, the outer and inner rows in¬ 
clining to the central, having also one, perhaps more rows 
behind, which are shorter. 

The predominant hue of this fish is a tawny or fawn colour; 
the opercula silvery; head metallic gray; muzzle blackish, 
slightly projecting. 

There are six rows of rather quadrangular black spots, more 
particularly marked in the posterior half of the body, averaging 
twenty-five spots for each row. These black spots, resting on a 
tawny ground, leaving intervals something larger than them¬ 
selves, give a picturesque appearance, forming stripes of alter¬ 
nating hues, the three upper of which slightly curve corresponding 
to the arching back; but each succeeding one becomes straighter, 
the fourth and fifth being nearly straight; the sixth, or lower rowr, 
follows the abdominal curve, and disappears at the anal fin ; the 
other five rows gradually converge without coalescing at the 
origin of the caudal fin. At the origin of this fin the spots are 
displaced out of line. By this arrangement the six rows of 
alternating black and tawny leave m the longitudinal direction 
six other continuous tawny stripes, all of which except the two 
interrupted ones, lost at the anal fin, converge without mingling 
in the tail, all being about equal in length. The eolours fade 
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somewhat into a grayish-yellow round the thoracic fins, which 
are nearly central between the dorsum and abdomen, being on 
a level with the eyes, and about one line from the opercula. 

There are six or seven rows of scales. The spinous rays of 
the fins are, about twenty-five caudal, twelve anal, fifteen dorsal, 
ten thoracic. 

The foetuses are half an mch long, all alike, exactly resembling 
the maternal form and proportion, with the following slight ex* 
ceptions: namely, their bodies are more slender and compressed 
laterally; their heads arc comparatively larger, and their eyes 
more prominent; their colours arc less variegated, and paler. 
A still greater difference appears about the middle of the abdo¬ 
men, where there is attached to each foetus a whitish, faintly 
yellowish, placenta-like irregularly formed mass of considerable 
size, having a broad base, being apparently implanted m or 
blended with the abdominal integument, possessing considerable 
strength, and constituting what may be termed the umbilical 
prominence; perhaps it may turn out upon further examination 
that this mass may not be placental, but an adherent mesenteric 
mass of convoluted membrane. 

These foetal fishes were probably sufficiently developed at the 
time of the parent's death to live independent of the mother. 


The remarks of Dr. Bowler upon a viviparous fish of Loui¬ 
siana, contained m the above notice, add a few points to the 
unpublished facts connected with the history of that family. 
The fish itself is not new; it has already been described and 
figured m 1821 by Lcsueur, in the 2nd volume of the Journal 
of the Academy of Natural Sciences in Philadelphia, under the 
name of Pcecilia multilmeata . It belongs to my family of 
Cyprinodonfs *. I have had ample opportunity of observing 
largo numbers of this fish during my stay in the South, m the 
spring of 1858, in Mobile and in New Orleans, where it is found 
everywhere in the lagoons in the immediate vicinity of these two 
cities, and not only of ascertaining that they arc viviparous, 
but also of tracing the whole development of the embryo from 
the first stages of the segmentation of the yolk to the hatching 
of the young, which were freed from the abdominal pouch of 
the mother in the month of April. The date of the observations 
of Dr. Bowler seems to show that they breed twice a-year. 1 
should have hastened to publish my investigations, had not 
DttVamoy already published a very full account of the later 
period ot the embryonic growth of another species of this genus, 

„ jsiz*» Recherche* «ur les Poisson* ftmiles, vol. v. pt. 2. p. 4/. 
Ann, May, N, Hist, Set*. 2, Voh xv. 14 
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the Pceciha surinamemis , Val,, in the ( Annales des Science* 
Naturelle&/ 3rd series vol. i. p. 813. plate 17, to which my own 
observations, except with reference to the earlier changes of the 
embryo, will add comparatively little, when published. That the 
fish observed by Dr. Dowler is the same as that I had an oppor¬ 
tunity of investigating, his description shows very plainly. 
There is only one fact to which I would again call attention, 
though I have already noticed u before, that the genus Mollie - 
nesia of Lesueur is founded upon the male of the same species 
he has described as Pceciha multilineata. There cannot be the 
slightest doubt about it, for I have repeatedly seen them copulate; 
and among a large number of specimens examined, all those 
that answer to the description of Mvlhenena laitpinna are males, 
and all those corresponding to the description of Pceciha multi* 
kneata are females. There are several species of this family 
much smaller than this Pcecilia multilmcata ; indeed, it contains 
the smallest representatives of the great type of Vertebrates, 
My Heterandna formosa y for instance, when full-grown, is not 
quite an inch long, and does not weigh more than live grains. 
An adult male weighed 88^ milligrammes. 

L. Agassiz. 


Cambridge, U. 8. Aug. 22, 1864. 


XIX.— On the anomalous Oystw-She/l described in the ‘ Annals ’ 
for February . By Dr. J. E. Gray. 

To the Editors of the Annals of Natural History. 

Gentlemen, 

I have received an explanation of the anomalous Oyster-shell 
described by me in your last Number, from my friend Dr. Gray, 
and as it appears to me wholly satisfactory, I forward his note, 
for tire benefit of those of your readers w no, like myself, may 
not have been aware that similar monstrosities, as I am informed 
by him, are by no means of unfrequent occurrence. 

lour obedient servant, 

George Busk. 

ff My dear Busk, 

a I have little doubt the shell you described in the last Number 
of the f Annals ’ is that of an Oyster (Ostrm eduhs), growing ott 
the inside of a valve of Photos Candida. The inside of the shell 
of that species has markings corresponding to the tubercles and 
lines on the outer surface, and m the specimen figured these 
markings are impressed on the outer surface of the Oyster-shell, 
It further appears, that the shell of the Pholas must have been 
that of a dead specimen, since it had growing upon it a Mem* 
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brampora, or ttusira, which is impressed on the outer surface of 
the Oyster; and thenoe a further proof is afforded that the 
Pholas was external, and served as a mould to the Oyster-shell, 
and is not enclosed within its substance. 

ft Yours truly, 

"J. E. Gray. 0 

Greenwich, Feb. 17, 1855. 


XX .—On Actinophrys Sol. By E. Clapakjedji*. 

[With a Plate.] 

It can scarcely he doubted that nearly all true Infusoria, that 
is to say, all animal Infusoria, possess at least an indication of 
a circulation, by which expression we would refer to the so-called 
contractile vesicles, without however at present deciding as to the 
kind of circulation, or whether it be a circulation of blood or 
water. Nevertheless this structure has hitherto remained un¬ 
discovered in many Infusoria, apparently of animal nature; in 
one very pretty animalcule, the Actinophrys So/, especially, it 
has been overlooked by nearly all observers. As, however, I 
recently met unexpectedly with a considerable number of this 
Actinophrys in a bottle where I bad not previously observed 
them, I was struck by a peculiar organ possessed by all the in¬ 
dividuals, which puzzled me at first, but soon showed itself to 
be undoubtedly a contractile vesicle placed in a very remarkable 
position. 

Khreuberg, in describing Actinophrys Sol in his great work on 
the Infusoria, of course endeavoured to discover in it the stomach 
cells, mouth and anus required by his theory. Accordingly, as 
might be expected, Actinophrys was said to capture animalcules 
and microscopic plants by means of a proboscis, digest them in 
connected stomachal cells, and get rid of the indigestible portions 
through an anal opening. Later observers (Dujardin, Ivdlliker, 
&c.) could find nothing of this, and affirmed cither that the 
animal did not eat, or that it converted any part of its body at 
pleasure into a mouth or an anus. Kollikcr, m particular, con¬ 
jectured that Ehrcnberg had seen a process, which would gra¬ 
dually have formed a tentacle, and had taken it for a protruaiblc 
proboscis. Nevertheless Ehrenberg’s assertions as regards the 
ttouth are by no means groundless; his observations are per¬ 
fectly correct, but his explanation of them quite inadmissible, as 
will oe seen from what follows. 

When seen from above (PI. VIII. fig. 1), Actinophrys Sol ap- 

* Abridged from Muller’s Archiv for December 1854. 

14* 
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pears circular, but its general form is spheroidal, with a great 
number of radiating processes, which are sometimes very long* 
Jf o distinct nucleus is to be recognized. What Kolliker describes 
under this name scarcely deserves to be so called, for this sup* 

E osed nucleus passes gradually into the general substance of the 
ody, as indeed Kolhicer himself perceived. Apparently the sub¬ 
stance of the body becomes condensed by degrees towards the 
centre or in the opposite direction, producing a difference in 
appearance between the central and peripheral parts. The names 
u inner layer ” and "outer” or "cortical layer” are therefore 
preferable. From time to time a globular prominence rises 
slowly and gradually from a particular point on the surface of 
the animal (fig. 1 o ); this increases more or less m different 
cases, sometimes, especially in small individuals, attaining nearly 
a third of the size of the entire body, but generally reaching only 
£tli or -j^th of that size. The margin of this projection is 
always well defined, much more so than the other parts of the 
body, especially when it has attained its greatest evolution. At 
this moment it contracts suddenly and disappears entirely, so 
that a flattening of the outline is often to be observed at the 
point previously occupied by this remarkable elevation; the 
margin soon becomes rounded again, the globular projection 
gradually rises, attaius its previous highest development, and 
then suddenly disappears again. 

At first I felt inclined to adopt Ehrenberg’s statements as to 
the presence of a mouth in Acttnophrya, as the description of 
the so-called proboscis agreed exactly \v»th my own observations, 
especially as Kolliker had entirely overlooked this peculiar 
phenomenon, and his descriptions of the mode in which the 
animal eats did not appear to me to be quite clear. In fact this 
regular protrusion and contraction of the proboscis, as Ehrcnberg 
called it, rendered the admission of foreign bodies into the sub¬ 
stance of the Actinophrys far more intelligible than the mode of 
inception supposed by Kolliker, by the mere pressure of the 

E rocesses*. But if this organ were not a proboscis in Ehren- 
erg’s sense, nothing appeared to me more natural than to con¬ 
sider it as a contractile vesicle, on, account of its regular con¬ 
tractions, especially as this view was supported by Prof. J, 
Muller. 

This opinion, however, is not new; it has already been put 
forward in Von Siebold's 'Comparative Anatomy/ nut has not 
been referred to by the generality of observers. Siebold says, 
" In this respect (the contractile vesicle), ActinophryB Sol is very 
remarkable; its contractile vesicles are situatca so close under 
the general integument, that the fluid flowing to them from the 
* Kolliker, Eeber Actinophrys Boh Xeitsohr. fur Wise, Zool, 1849. 
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parenchyma dilates the integument into the form of a pellucid 
bladder; the latter, however, still - retains sufficient elasticity to 
drive the nutritive fluid again into the parenchyma by its con¬ 
traction.^ There is, however, no general integument m this 
animalcule, so that the nutritive fluid cannot he driven back 
into the parenchyma by its contraction. In his classification 
Siebold placed Acfmop/trys amongst his Stomatoda, or Infusoria 
with a distinct mouth and oesophagus, and close to Prorodon 
and Leucaphrys amongst the true Ciliata, which are evidently 
far higher m organization, and some of winch possess a well- 
developed dental apparatus, in addition to a ciliated mouth and 
oesophagus, whilst there can be no doubt that the natural posi¬ 
tion of Actinophrya in the system is near Amwba and Arwlla, 
amongst the lihizopoda. 

Siebold ascribes two contractile vesicles to Actwophrya , whilst 
I have never seen more than one. Several vesicular elevations 
often occur on the margin, but only one of these is contractile. 
I have, however, observed two contractile vesicles in several indi¬ 
viduals (fig. 2), but m these eases the form always gave rise to a 
suspicion of fission or of an amalgamation of two individuals (Arf. 
difformis , Ehr.). The presence of a single contractile vesicle 
does not, however, appear to be universal amongst the Rhizo- 
poda : I have observed two in ArcoUa rutym is, Stem* also has 
recently called attention to the vesicles in question, and also 
mentions the existence of two, winch furnishes an additional 
support to Siebold's assertion. It is still a question, however, 
whether he saw them m undoubtedly simp(c individuals. 

It is surprising that Kdllikor, who was acquainted with Sic- 
bold's observations, should have characterized them as incorrect, 
and as arising from an illusion According to him, Siebold had 
mistaken accidental expansions and contractions of the substance 
enclosing the vacuoles, m which the latter were persistent, for 
phenomena indicating the existence of contractile reservoirs. 
This, however, is not the case; the size, the unchanging position, 
and the regular expansion and contraction of this organ, resem¬ 
bling the systole and diastole of a heart, will prevent its being 
confounded with a vacuole. That Kolhker should have over¬ 
looked it is particularly unintelligible, as the phenomenon is 
immediately presented by nine out of ten specimens of Actin- 
ophrys. I have often admired this charming spectacle for hours, 
without observing the least irregularity. 

* * # * * * # 

Before quitting the consideration of the contractile vesicle, wc 

* Dio Infaeionsthiere, auf ihre Entwickclung untmudit von Stem. 
Leipzig, 1854. 
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may glance at the part it plays in the oeconomy of the animal. 
Ehrenberg’s hypothesis of a seminal vesicle emptying itself 
leguiarly every minute, or even more frequently in most Infu¬ 
soria, is quite indefensible. There remain, therefore, only two 
different views as to the nature of the contractile vesicles,—they 
are either true hearts, like those possessed by most animals fur¬ 
nished with blood-vessels, or heart-like organs allied to the 
Polian vesicles of the Ecbinodermata, or to the pulsating dilata¬ 
tions of the aquiferous vessels of the Cestode and Trematode 
worms, and of the Rotifers. 0. Schmidt has maintained the 
latter view, and the great similarity of the contractile vesicles of 
the Infusoria and ltotifera is certainly in its favour* Never¬ 
theless we cannot adopt this opinion, as these contractile vesicles 
are deficient in the leading characteristics of an aquiferous sy¬ 
stem, namely the existence of ciliary movement in its smaller 
branches, and especially of an immediate connexion with the 
surrounding medium. We cannot indeed deny the existence of 
the former of these characters, as no vessels have hitherto been 
discovered amongst the Infusoria, but the other indispensable 
condition is certainly wauting. It might be supposed that the 
openings of the aquiferous system, if present, had escaped us 
from their small size, but such a supposition is rendered ex¬ 
ceedingly improbable by the position of the contractile vesicle in 
Actmophrys, If an opening existed at that point, it must be 
visible, or at all events currents would be observed m the water 
during the reception and expulsion of fluid. As this is not the 
case, the contractile vesicles of the Infusoria can only be com¬ 
pared with the heart-like organs of the sanguiferous systems of 
other animals. 

Ehrenberg can never have seen the animal feeding, otherwise 
he would have recognized the true destination of the so-called 
proboscis, for the reception of food certainly takes place at 
quite another part of the body. Stem has also, as already 
stated, mentioned the contractile vesicle of Actmophrys , but be 
rejects Siebold's explanation, merely because a he is acquainted 
with no infusorial animal in which the contractile apace can be 
protruded externally.” He recurs therefore to an opinion not 
far removed from Ehrenberg's, and endeavours to explain the 
reception of food by the action of this organ. Thus, according 
to Stein, the prey when captured bv the tentacles is brought in 
contact with one of the protruded vesicles, to which it adheres; 
this then suddenly disappears into the cortical layer, drawing 
the prey with it, which at first lies in a funnel-shaped pit formed 
by the contraction of the vesicle, but is afterwards drawn into the 
interior of the cortical layer by the rolling over of the margins 
of the pit, and thence passes to the medullary layer. Stein con- 
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aiders that Koliikcr's observations are in accordance with this, 
as he also first saw the food lying in a pit on the surface of the 
cortical layer, and supposes that Kblhker has overlooked the 
previous moment in which the place of the pit is occupied by a 
csecal prominence, Kdlliker's statement that any portion of the 
surface may be employed indifferently as mouth or anus, is got 
over by the supposition that although in general only two oppo¬ 
site vesicular spaces in the cortical layer are protrusible, under 
certain circumstances any other vesicular space at the surface of 
the body may be more or less distended so as to be brought into 
contact with any object that may be seized by the tentacles. 
We shall, however, satisfactorily prove that this view is unte¬ 
nable, and that the mode m which the reception of nourishment 
takes place is not reconcilable with any such office of the pro¬ 
trusible process. We have been fortunate enough repeatedly 
to witness the feeding of Act%nof)hrys } a phenomenon which has 
escaped Stem, in spite of his careful observations, and can there¬ 
fore assert that the reception of food is never effected by means 
of the expansion and contraction of the vesicle. The contractile 
vesicles (vesicular spaces of Stem) cannot be employed for any 
other purpose, than, like a heart, to drive the nutritive fluid 
into the substance of the body. Stem also wishes to prove that 
the movements of the animal are produced by these vesicles; 
this is also untenable. 

Kblliker, on the contrary, is perfectly right in stating that 
" Actinophrys can convert any part of its body at pleasure into a 
mouth, and employ it for the reception of food,” and that it can 
u also evacuate the indigestible portions at any point.” Never¬ 
theless I cannot entirely agree with his description of the pro¬ 
cess of ingestion. According to his account, a pit forms itself 
for the food in the substance of the body, and after the entrance 
of the object, the margins of the pit approach and unite. It is 
not, however, the food that penetrates mto the substance of the 
body,—it is rather the latter that approaches and embraces the 
food, When an animal or plant comes accidentally withm 
reach of the tentacles of an Actinophrys , it remains adhering to 
the sticky substance of which these appear to be composed. 
The Actinophrys then slowly contracts the tentacle or tentacles 
with which the prey is in contact, and before the latter has 
touched the surface of the body, it is seen to be enveloped in a 
kind of mucus. This mucus is completely undistinguishable 
from the parenchyma of the Actinophrys ; it appears as though 
the substance of which it is composed had suddenly drawn itself 
over the captured object. The elevation thus produced then 
slowly flattens, and by this means the food is gradually drawn 
into the body (fig. 3). Astasia, which I frequently saw sucked in 
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by Actinophrys in this way, continued to move for a little time* 
endeavouring to break through the substance that enveloped 
them; their movements, however, soon ceased; they became 
converted into a globular mass, which circulated very slowly 
through the parenchyma with the so-called vacuoles. The par¬ 
ticle of food always lies in a cavity filled with fluid [vacuole of 
Dujardin), but it could not be determined with certainty whether 
this fluid was a product of digestion, a secretion assisting m that 
function, or merely water sucked in with the food. As, how- 
over, flic fluid always exhibited the same pale reddish colour as 
the contents of the contractile vesicle, indicating different re¬ 
fractive powers from those of water, the last supposition could 
not be supported. However this may be, the process of diges¬ 
tion always requires a considerable time. 1 once followed the 
changes of a Chlamidomonas which had been swallowed by an 
Actinophrys ; small as the object was, three hours scarcely 
sufficed for its conversion into an unrecognizable gelatinous 
mass. 

This mode of feeding is exceedingly remarkable, and it must 
be admitted, not very easy of comprehension. At first I thought 
that the substance w hich so suddenly enveloped the object to be 
swallowed, was produced by the mere bending, expansion and 
fusion of the tentacles. 1 could not, however, retain this opi¬ 
nion ; an extension of a mucous substance, apparently the paren¬ 
chyma, really takes place from the side of the Actinophrys , and 
this is afterwards drawn m with the prey. This expansion 
sometimes takes place very slowly. A^*thick, regularly lobed 
mass is seen to embrace the object (fig. 4 a), and I have once 
observed this extension without the presence of any prey (fig. 4 6). 
I can only compare this process with what takes place in Amoeba* 
Dujardin indeed asserts that the Amoeba arc nourished by the 
mere imbibition of fluid, and that the particles of food found in 
them come there by accident. This statement, however, is not 
in accordance with facts. The Amoeba* really feed in a very 
remarkable manner; they glide slowly along, and draw them¬ 
selves like a veil over the objects to be swallowed; one would 
suppose that the objects still lay beneath them, but they are 
already enclosed within the body. We may observe m passing 
that it appears almost absurd to attempt the distinction of 
species amongst the Amoeba! until we know something more of 
their intimate organization. Thus Ehrenberg^s A. radiosa is 
characterized by the regularity of its processes and its generally 
stellate form; but when the creature creeps and feeds, it slowly 
expands, and its characteristic form disappears; it flows along 
like a cloudy veil or a drop of oil, and A . radiosa, Ebr. has 
become converted into A . diffluent, Ebr. Arcdla vulgaris un- 
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dergoes an exactly similar change, under the same circum¬ 
stances. 

The mode of feeding of Amceba and that of Actinophrys are 
evidently two allied phenomena. This analogy has hitherto 
escaped notice, except by Kollikcr, principally On account of the 
determinate form of Actinophrys , which contrasts strongly with 
the extremely changeable and almost formless Amceba. 1 have, 
however, frequently convinced myself that Actinophrys partakes 
of this wonderful alterability of form. They may be found with 
very long and very short tentacles, and these organs may even 
entirely disappear. They may acquire every possible variety of 
form (figs. 5 & 6), but these changes take place far more slowly 
than in Amorim, and the modification figured by Ehrenberg in 
hit great work appears to be the typical form. 

Even the changeable Amoeba have their typical forms,—such 
as the stellate (A> radium , Ehr.) and globular. It is often diffi¬ 
cult to determine whether we have to do with a globular Amceba , 
or with an Actinojihrys that, has contracted its tentacles. The 
most certain character in this caRe is furnished by the contractile 
vesicle, which in Amoeba lies deep m the body, but in Actin- 
ophi'ys quite on the surface. Further observations soon settle 
the question, as the doubtful animal will either extend the usual 
thin processes of Actinophrys , or convert itself into an unmis- 
takeable Amoeba by expanding its body, which I have never 
observed in Actinophrys. Actinophrys Sol is a very inactive 
creature, and I have never been able to ascertain how its move¬ 
ments arc effected; nay, for some time I was even doubtful 
whether it was capable of any other movement than an ex¬ 
tremely slow change of form, and the extrusion of the mucous 
substance. Nevertheless, the animal in its ordinary sun-like 
form is able to move slowly in a given direction, but during this 
movement no contraction of the body or bending of the tentacles 
is to bo observed. I must therefore leave the nature of the 
movement undetermined, but the Actinophrys is far less active 
than its near allies the Amoeba. Stein indeed thinks that the 
locomotion of Actinoplmjs is effected by the contractions of the 
contractile vesicle. But if this were the case, the movement 
must always take place in a direction opposite to the vesicle, 
a circumstance which I have not observed. 


[To be continued.] 
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Notes on a Cetaceous Animal stranded on the North* 

LAST COAST OF IRELAND. 

By George Gulliver, F.R.S. 

On Saturday, May 11, 1853, a herd of cetaceous animals appeared 
at Duntirum Bay, many of which got away, and others were stranded. 
I saw on the following days about twenty-five of them tying dead 
there on the sand. The largest was nearly nineteen feet, and the 
smallest between nine and ten feet long. They were all furnished 
with peifeet teeth. The greater number were females; in a group 
of nine large ones, lying near together, six were females and three 
males. 

I was told that their death-throes were dreadful; they roso on 
their tails, bellowed like bulls, floundered about, and spouted bloody 
sand and water, as they were attacked with different destructive in¬ 
struments by the peasantry. From one of the animals, between six¬ 
teen and seventeen feet long, a perfect foetus, presently to be described, 
was taken, so that the breeding time of this species may be considered 
as now determined One of them hod the iron head of a harpoon 
imbedded in its back, and the wound completely healed over. In the 
second large compartment of the stomach were numerous fish-bones, 
completely denuded of all soft parts by digestion. The following 
measurements may be useful for future reference :~~ 

Meaeurement* qf a Male . 

Length from the snout to the end of the middle 

of the tail... 

Greatest girth, excluding back fin. 

Length of pectoral fin.. 

Breadth of base of pectoral fin .. 

Breadth of pectoral fin at one foot from its point 

Length of base of back fin.,. 

Height of back fin. .. . 

Breadth of tail from point to point. 

Measurements of a Female , 

Length from snout to end of middle of tail ... 

Greatest girth, excluding back fin. 

Girth one inch behind eyes . 

Length of each side of mouth . 

From snout to eye ... 

From eye Id blowhole . 

From snout to base of pectoral fin .. 

The blowhole behind a line intersecting the eyes 


ft in. 

18 6 

12 6 

5 0 

1 0 

0 4 

3 0 

1 2 

3 10 

ft in. 

16 0 

9 0 

5 3 

1 0 

1 6 

1 2 

2 10 

0 1 
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Prom the snout to beginning of dorsal fin .... 
From the end of the base of the dorsal fin to 

the end of the middle of the tail . 

From snout to vent . 

From snout to the orifice of the vagina 

From snout to the mammary slits. 

From point of lower jaw to the navel . 

From the eye to the angle of the mouth . , . 
The eye above a line drawn from the base of the 
upper jaw along centre of the sides of the body 
From the knob of the snout to the upper lip 
Length of the mammary slit 
Transverse distance from mammary blit to ori¬ 
fice of the vagina. . .... 

Dorsal fin at its base . 

Dorsal fin over its com exity . . 

Height of dorsal fin . 

Length of pectoral fin . 

Breadth of base of pectoral fin. 

Length of opeuiug of eyelid . . 

Diftinctei of eyeball . 

Diameter of cornea . 

Length of crown of tooth . . 


ft. in. 

4 11 


8 6 
10 4 

10 0 
10 0 
6 0 
0 4} 

0 3 

0 10 
0 3J- 


0 

2 

3 

1 

3 

0 

0 

0 

0 

0 


4 

0 

0 

2 

5 


10 

u 

n 

i-i 


Measurements of a Foetus . 
Length from snout to the end of the middle of 


the tail.. 4 8 

Girth, excluding back fin , 2 5} 

From centre of snout to opposite the base of the 

pectoral fin. .. 1 0 

Snout to beginning of the back fin . 2 0 

From the upper lip to the blowhole . ....... 0 9 

From point of lower jaw to navel. 2 1 

From point of lower jaw to vagina . . 2 10 

From the eye to the centre of the snout .. 0 7 

Length of Case of back fin . .08 

Height of back fin. 0 3 

Length of pectoral fin . 0 111 

Breadth of base of pectoral fin . 0 3} 

Length of intestines. 30 0 


Jnafomp *—Through the kindness of Mr. Brabazon, the excellent 
surgeon of Downpatrick, I had an opportunity of examining the foetus 
of which the measurements have just been given. As the dissection 
was suddenly stopped, the details are imperfect, though Accurate as 
far as they go. The skin was of a dark leaden colour, and the 
blubber oh the sides of the body about half an inch thick. There 
were soft fringes or processes of the gums, corresponding in situation 
and number to the coming teeth. 

The thymus of moderate size, at the usual situation in the chest. 
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and sending no process to the neck. The spleen and a spleniculus 
together scarcely so big as a walnut. A flat rounded gland, about 
three-fourths of an inch in diameter, situated above the renal vessels 
on each side, and at a distance of upwards of an inch from the kid¬ 
ney, had more the appearance of a lymphatic gland than of the supra¬ 
renal body. 

On opening the chest, each lung was seen to be covered with lym¬ 
phatic vessels, running to a gland at the sterooventral aspect of the 
free edge of the lung. The gland was very juicy, had every appear- 
auce of a lymphatic gland, and measured one inch and a quarter long 
and five-eightus broad. This pulmonary gland in the adult is harder, 
more fibrous, and less juicy, and measures four and a half inches long 
by two broad. 

The stomach with two chief compartments; the first continuing 
backwards on a line with the gullet, and lined, like it, with a white 
thick smooth membrane and epithelium ; the second, or true digest¬ 
ing stomach, lined with a mucous membrane in folds, and somewhat 
smaller than the first, of a more rounded form, and extending from 
its middle to the duodenum. In the first was a quantity of thick, 
opake, whitish fluid, and in the second a little mucus. 

There was no gall-bladder. The bile-duct, close to the duodenum, 
was as thick as a goose quill. The last portion of the intestine was 
full of meconium, like that of the human foetus. 

There was no ciecum ; the intestines were nearly uniform in size 
throughout, their surface smooth and not at all cellulated. Length 
of the whole intestinal canal, from stomach to vent, thirty feet. 

The kidneys lar^e and lobulated throughout; the lobules from a 
quarter to half an inch in diameter, and having each a very delicate 
capsule of connecting tissue. The blood-vessels enter the kidney, not 
near its middle, but at its fore and inner or atlan to-mesial end.* 

The mesenteric glands moderate in size and number, of uniform 
consistency, and without any cavity or hollow in them, unlike those 
of the whale described by Mr. Abernethy. 

The womb with two horns, and the ovaries in the usual situation ; 
mammary slits on a level with and near to the orifice of the vagina. 
Urinary bladder empty, and the urethra opening just behind the 
clitoris. 

Descriptive Characters ,—Teeth conical and slightly curved inwards, 
from eight to twelve on each side of the jaws, making from thirty-two 
to forty-eight teeth altogether; but eleven on cither side of eacn jaw 
is a common number, and there is sometimes one more in the upper 
than in the under jaw on each side. Dorsal fin large, convex above 
and extending behind into a hooked or curved point. Pectoral fins 
long, narrow, and tapering to a point. Tail crescent-shaped. Mouth 
doping downwards and forwards. Eyes above and behind the angles 
of the mouth. Top of the head round, and not prominent, though 
the snout is remarkably so. No nipples yet protruding, but merdy 
* longitudinal mammary slit on each side of tne orifice of the vagina 
in the female; a large penis in the male* Skin smooth, shining, and 
black throughout, save two whitish-brown patches at the throat and 
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near the vent and genitals $ in a few males and females this light 
colour extends in a narrow strip from these points along the under 
part of the body, but never behind the eye, or elsewhere. 

The blubber was l&ths inch thick on the sides, much thicker oil 
the back, and composing the whole thickness of the snout. The 
cuticle, which on its outer surface was like oil skin, when stripped 
off, exhibited on its under side a jet-black velvet-like rete mucosum, 
furnished with a very great abnndance of black pigment. Around 
the eyeball was a firm bony plate in the sclerotic coat; and a white 
funnel-shaped ligament, extremely thick, tough and strong, was at¬ 
tached by its base to the eyeball, and surrounded the optic nerve. 

As there is no opportunity here of consulting the published de¬ 
scriptions atul figures of the Cetacea, T am uncertain at present of 
the species of this one. It does not correspond with any description 
in the Rev. Leonard Jenyns’s * Manual of the Vertebrate./ a copy of 
which is my travelling companion. The present animal approaches 
nearest to his Grampus (Defphinua orca) and Ca’ing Whale (£>. me- 
las of Traill and D. deduct or of Scoresby). But it is smaller than 
either of them, though I suspect it will prove to be Traill’s D. melas , 
and has not the white spot behind the eye, nor the broad pectoral 
fins of the Grampus, nor the very convex top to the head, the email 
average number of teeth (which he makes only twenty-four in all), 
nor the colour of the skin of his Casing Whale. The animals which 
I examined had a convex rounded snout, its thickness made up of 
gristly blubber, which it is possible may have been erroneously de¬ 
scribed as the “top of the head.” The Rev. Charles Archibald, 
whom I had the pleasure of meeting among the carcases, directed my 
attention to the difference between the pectoral fins of this species 
and those of the Grampus. 

The relative position of the back fin, so much more forward in the 
adult than in the foetus, is remarkable ; and, indeed, the comparative 
measurements exhibit some interesting facts os to development. 

Dundrum, co. Down, May 20, 1853. 

Postscript .—The animal is undoubtedly the same As that described 
under the name of the Uyea Sound or Ca’ing Whale by Mr. Patrick 
Neill in 1806, and afterwards figured by Dr. Traill from a drawing by 
Mr. James Watson; by Cuvier; by Captain Scoresby, Mr. Beil, ana 
Mr. Couch. 

But though these figures arc sufficient to identify the species, they 
all represent the pectoral fin as narrower at the base than it really 
is ; and moat of them show a twist of the tail, which was observed in 
none of the specimens at Dundrum Bay. Cuvier's plate is the only 
one that gives an idea of the pointed end of the dorsal fin; all the 
others represent this posterior termination of the fin too blunt, 
rounded, ot short, though Mr. Couch correctly describes it as fab 
cate. 

No doubt, the fetus, 4 feet 8 inches long, from Dundrum Bay, 
was nearly ready for birth in the middle of May. Dr. Traill men* 
tinned sucklings five feet long in December 1806, at Scapay Bay, one 



of the Orkneys } Mr. Neill says that most of the adult females at 
Uyea Sound, Unst, were either pregnant, or giving suck to their tooth¬ 
less young, in February and March 1805; and in January 1812, in 
the neighbourhood of Paitnpol, near the northern extremity of Bre¬ 
tagne, M. Lamaoiit found the young seven or eight feet long, and 
with cuttle-fish, cod, and milk m their stomachs. 

ML F. Cuvier states that this species is remarkable for the sphe¬ 
rical form of the anterior part of the head, and that his brother had 
named it “globtceps, & cause dc la forme arrondie de sa t&tc.” But 
the “very rounded top of the head,” or “remarkably convex and 
prominent forehead,” included by systematic writers m the specific 
characters of the Ca’ing Whale, and even among the otherwise judi¬ 
cious observations of Mr. Couch, does not properly belong to it; for 
the forehead of the skull is flat, as in other porpoises, though the 
prominent upper muzzle or snout-knob is sufficiently remarkable, and 
not badly represented in the plates already mentioned. 

But, as I have caused a young skull to be sent to the British Mu¬ 
seum, and Mr. Brabazon has presented a complete skeleton of the 
adult male animal to the same national collection, Dr. Gray has exa¬ 
mined them, and that eminent zoologist has favoured me with the 
following note of the result:—“I have compared the skeletou with 
the species which have been usually described under the name of 
JD. globicepn, and it would appear that the shape of the head of the 
animal scarcely justified that name; I can find no difference between 
the Irish and the other specimens.” 

June 14.—Dr. Gray, F.R.S., Vice-President, in the Chair. 

Dr. Crisp exhibited the alimentary canal and ova of a Cuckoo 
(C. canorua ), dissected on the 30th of May last. Some facts were 
observed that were thought of sufficient interest to place before the 
Society. A perfect egg was found in the oviduct, ready for expul¬ 
sion, ancl about fifty in the ovary ; two of the size of large peas, the 
others much smaller; a circumstance which tends to confirm the 
opinion that the eggs of this bird are deposited at intervals of seven 
or eight days. 

The gizzard was lined with a liair-like substance, which, under the 
microscope, proved to be the spines from the legs of beetles. The 
gizzard contained a large quantity of the remains of the Cockchafer, 
and one of the Click-beetles, but no trace of a Caterpillar was dis¬ 
covered. In 1834 Mr, Thompson exhibited the gizzard of a Cuckoo 
at the Society (Proceedings, p* 29), and at first the hairy lining was 
supposed to be a natural structure, but Prof. Owen, on microscopic 
examination, believed that the hairs were from the larva of the Tiger- 
tooth (Arctia caja ). 

Dr, Crisp thought the subject worthy of future inquiry, and that 
it would be important to ascertain wlictner this hairy lining is present 
in the Caprimulgida and other insectivorous birds. As regards the 

S ines of the beetles and the hairs of the larva of the Tiger-moth, 
e microscope shows this important difference,—the tatrt are a11 
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furnished with alternate lateral aciculee; the spines of the beetles are 
smooth, with sharp points. 

Explanatory drawings of the parts were exhibited. 

Dr. Crisp also showed two new species of worms which he had 
recently obtained; one from the lung of the Egyptian Cobra (Nqja 
Jlaje) which had been in the Society’s collection. It is 3 inches 
long, and its chief peculiarity consists in its annular protuberances, 
twenty-eight in number. 

Dr. Baird has described this worm as a new species, in the British 
Museum Catalogue, under the name of Pentastoma annul atum *. 

The other specimens were two nematoid worms, which I)r. Crisp 
obtained from the knee-joint of the common Coot (Fulica atra ). 
They are of a cylindrical form, highly elastic, and coiled in a spiral 
manner round each other; the larger of the two, when extended, is 
about two inches in length, the smaller about an inch and a half, the 
extremities are tapering; the tail pointed ; the head more orbicular. 
Under a power of 50 diameters, the alimentary canal can be distinctly 
seen. 

Dr. Crisp believed that this worm had not been before described; 
it most resembled the Spiroptera Falcoms of Hudolphi, or the Spi- 
roptera eerpentulus of Dicsing. In the Museum of the London 
College of Surgeons (prep. 170) there are two Filaritv> one about 
six inches long, from the knee-joint of the Kangaroo {Macropus 
mqpor): and Diesing, in his ‘Systems Helminthum/ 1850, mentions 
the Ftlarta wtoptralis, from the tendons of the foot of a Crane; and 
the Spi ropier a serpentulus , from the leg and foot tendons of several 
species of Falcon. 

On a new species of Dendrocoi-aptes. 

By Philip Lutley Sclatkr. 

The fine species of Dendrocolaptes which I now bring before the 
notice of the Society, was discovered by Mr. Wallace in the neighbour¬ 
hood of Para. My specimen is from the Capin river, where it was 
collected in June 1849. A second, in Mr. Wallace’s own collection, 
marked ‘Para/ is the only other I have seen. Had 1 not the 
authority of Mr. Eyton and the Baron de la Fresuaye for considering 
the present bird as hitherto undcscribed, 1 should hardly have ven¬ 
tured to characterize a species of this family, which is one of those 
most perplexing to ornithologists, by reason of the great similarity of 
colouring that pemdes the group. The Baron de la Fresnaye, who 
has lately written a most complete monograph of these birds in the 
* Revue de Zoologie,* has mentioned this siweies in a recent number 
of that periodical, under the MS. name I had proposed for it when 
on a visit to him eighteen months ago. This makes it desirable, I 
think, to give it specific characters at once, in order to avoid the 
evils of leaving a published name without a published description 
attached. 

* Described by Dr. Baird at p. 73 ot the present volume of this Journal. 
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The specific name is in honour of Mr. Eytoa, who lias worked a 
great deal at the Dendrocolaptmm , and published the results of his 
labours in the shape of descriptions of several new species, and a 
general list of the whole subfamily, in the * Contributions to Orni¬ 
thology * for last year. 

Denprocolaptes Eytoni, Sclater. Jh supra cimamomeo-hrun - 
neus} caudat colore mtensiorc, primariU intus ad apices obscu* 
riaribus; capitis colltque superi plumis mgrescentibus, linea 
lata mediah fulvo-albida; subtus > mento ct pula albis; pectore 
toto ct ventre summo albido JlammulaUs , singulis ptumis plug a 
mediali albida utrtnquc brunneo inarginata ; ventre tmo et la - 
tenbus fulvis , tectrmbus mbalaribns pallide brunneis; rostra 
paululum tncurvo; mandibula supenore nigrescente, infer tore 
cameo; pedihus mgris , 

Long, tota, 9-5; aim, 4-0 ; rostri a rietu, 1—0; a fronte, i-5. 

Hah. in vicinitate Parse, imp. Brasilicnsis. 

July 26 .—Dr. Gray, F.R.S., Vice-President, in the Chair. 

On some Staphylinid.®, found in thk Nksts of 
Termites. By M. Schiodtk. 

It has long been known tliat some species of ants keep insects be¬ 
longing to different orders. The intention of the communication I 
am going to make is to point out that the same extraordinary phe¬ 
nomenon exists among tne Termites. 

The insects which I have now the honour to bring under the 
notice of the Society, dwell amongst a certain species of Termites in 
the Brazils, and were collected, together with the Termes , by Mr* 
Reinhardt, whilst travelling for the Royal Museum of Natural History 
in Copenhagen through the province Minas Geraes. 

This Termes belongs to a peculiar little group of Bmall species, the 
nests of which are built around branches of trees, and contain in their 
interior only a labyrinth of uniform passages, without any separate 
cell for the queen. The soldiers are not much larger than the work¬ 
ing individuals, and are nearly as numerous; their head has its great¬ 
est dimension in the height; the front extends below in a large horn; 
the mandibles are not elongated, but exceedingly broad, ana have a 
crenuiated edge and a considerable horn on their outside. 

From physiological as well as from anatomical reasons I am of 
opinion, that the constitutional state of the society of Termites is 
established on the same fundamental laws as the societies amongst 
the Hymenoptera. Several species of ants have also soldiers. The 
working Termites are quite different from the larvee. In the species 
here mentioned they may he distinguished by the form of the instru¬ 
ment# cibaria , especially by the two teeth at the end of the interior 
lobe of the maxillae, which are separated by a pointed incision in the 
working individuals, but in the larvee by a rounded one. 

The strangers or guests of Termites known to me arc Staphyli- 
ttida, belonging to the group of Aleocharini ; they constitute two 
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new genera. They agree with Lomechum and Dinar da, in having a 
corneous hook on the end of the interior lobe of their maxilloe, but 
in other respects they present characters m the construction of the 
parts of the mouth and of the tarsi, which strikingly separate them 
from all other genera of that group. The abdomen is constructed in 
a most extraordinary manner, being membranaceous, of an enormous 
size, bent upwards so as to cover the thorax, and fixed in this po¬ 
sition by the dorsal faces of the second and third segments having 
grown together. 

Of one of the genera, winch I have named Corotoca^ two species 
are known to me ( Corotoca Melantho and C\ Phylo) ; they arc about 
3 millim. iu length from the front to the end of the second segment 
of the abdomen Of the first of these I have observed both sexes. 
The male is a little smaller than the female, but otherwise only to he 
distinguished by the dissection of the organs of generation. 

Of the othev genus, named by me Sptraefitha, the male is still un¬ 
known to me. The abdomen is furnished with three pairs of appen¬ 
dages, which are elongate, cylindrical, 2-jomtcd, membranaceous, and 
moveable by muscles at the base. These appendages are perhaps in¬ 
tended for the same purpose as the tufts of hairs on the abdomen of 
the genus CUivtger , which are known to be sucked by the ants , even 
in Lomechusa there are similar hairy appendages on the sides of the 
abdomen. Of this genus only one species is known to me (8pi- 
rachtka Eurymedusa ), of about 2 millim. m length, from the front 
to the end of the second segment of the abdomen. 

In the abdomen of both genera I have found eggs in different 
stages of development, in Corotoca even eggs with fully developed 
larva*; so that, beyond doubt, these animals arc viviparous. 

If the Strepsiptera are to be considered as belonging to the order 
Coleoptera , an opinion which I endeavoured to prove as early as the 
year 1840*, this will be the second instance of viviparous Coleoptera. 

Fain. Staphylini. 

Trib. Aleocharini. 

Genus Corotoca. 

Maxilla mala intenon cornea, uncmata . Palpi max*times 4 -arti- 
culati. Ligula lata , rotunda fa, paragfossis obsolete. Palpi 
labiales 3-articulati, Tarsi A~artteulatt> posteriores articulo 
primo valde elongato. Abdomen memhranaceinn, fractum , 
parte posteriori fir a, maxima, globosa, dorso an tenon ammahs 
superposita. (liopr), tutw .) 

1. Corotoca Melantho. Fusca t froute foveofata , pronofo 
multfoveolatOy disco biiuberctthtfo ; films posteriori bus fun- 
for mi bus, fuscAs ; scutis ventrahbus segmenti quart t quintuple 
transversis. —Mas, Fern. 

Long, a frontc ad apicem segment* secundi abdominis 2£-3 mill. 

2. Corotoca Phylo* Fusca , vert ice foveolato,, pronoto multi - 

* See the introduction to ( Danmark's EleutheraU/ p. 21, note. 

Ann. § Mag. N, Hist. Scr. 2. VoL xv. 15 



896 Zoological Society 

ftmsolato, disco tritubercula to; tibiis posterioribus linearibus, 
mgrthfuscis; scutis ventralibus segmenti qmrti quintique sub* 
quadratis**~~Fcm, 

Long, a fronto ad apicern segmenti secundi abdominis 2\-~3\ mill. 

Genus Spirachtha. 

Maxilla mala interior! cornea, uncinata. Palpi maxi! lares 3-arti- 
cutati, tigvla ampla , rotund at a, paraglossts obsoletis . Palpi 
labiates 3-articulati, minutmmi , verruciformes, bigula super* 
tecti. Tarsi 4-artivulati, posteriores articnlo prrno subelon* 
goto. Abdomen membranaceum , maximum , fractum ; parte 
anteriori articuli secundi globosa; parte posteriori fxa, conica, 
anterius ascendent e, tnbusque utrinque mumta appendicibus 
membramceis, jWformibus, biarticulatis . (Xyretpa^rj* ) 

Spirachtha Eurymedusa. Albissima, membra nacea, an tennis , 
capita, scutis thoracicis et abdominalibus pedtbusque comeo- 
membraneis, paltide fuscis, coxis, femoimm bast, trochantenbus 
posticis tibiisque fusets, ocuhs fusco-mgris. —Fern. 

Long, a fronte ad apicern segmenti secundi abdominis 2 mill.; lat. 
segment! secundi abdominis 1 mill. 

November 8.—Dr, Gray, Vice-President, in the Chair. 

On the Anatomy op the Walrus. 

By Professor Owen, F.E.S., F.Z.8. etc. 

Professor Owen communicated the chief results of his dissection 
of the Walrus {Trichscus rosmarus) which died at the Gardens of 
the Zoological Society, October 1863. The author prefaced his ana¬ 
tomical description by some remarks on the physiognomy, attitudes 
and movements of the living animal; and more especially dwelt cm 
the superior strength of its fin-shaped limbs, as compared with the 
ordinary Scab, the Walrus being able, when it moves on dry land, to 
raise its trunk from the ground—in other words, to walk—ft mode of 
progression which strikingly contrasts with the awkward shuffle of 
the Seal, as it trails its belly on the earth, aiding its fore fins with 
the action of its powerful abdominal muscles, Both the bones and 
muscles of the fins of the Walrus arc more powerfully developed than 
in die Seal, and this, the author concluded, had reference to its 
natural habitat among bergs and floes of ice, and the necessity of 
clambering among and over then rough, irregular surfaces. The 
sex of the animal dissected was female; the mamma were four in 
number, two abdominal and two inguinal. There was no trace of ex¬ 
ternal ears. The eye is defended by a circular external eyelid, and 
by a broad thin membrma nictitans ; there is a small Harderian, or 
inner lacrymal gland, but no true kerymal gland, punctum lacry* 
male, nor ductus ad nasum. The subcutaneous cellular tissue was 
very coarse, tough and elastic, almost granular to the touch, and re¬ 
sembling a corpus cavemosum. The disposition of the peritoneum 
and of trie viscera of the abdomen was minutely described, and it was 
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remarked that the odour of the visceral cavities and parts iu this 
Walrus resembled more tliat of ordinary land quadrupeds than the 
peculiar odour noticed in the dissection of Seals; but the flesh of the 
Walrus was dark coloured, ns in the Seal tribe: the young animal 
dissected, had been fed, since its captivity, on oatmeal, milk, and 
water. The stomach had the form of an elongated siphon closely 
bent upon itself. The liver was divided into seven lobes. There 
was a large gall-bladder. The intestines in this young animal, which 
did not exceed four feet in length, were seventy-five feet long, the 
great intestine being only one foot in length, and the caecum coh 
one inch and a half. The kidneys were very complex, each being 
made up of about 400 small kidneys or renulcs, and each of these 
showing the normal structure of a simple kidney, such as is found in 
the dog or lion, viz. with the cortical and medullary part, the pelvis, 
mammilla and ureter. In the description of the viscera of the chest, 
the large thymus gland was noticed, and the notched or serrated cha¬ 
racter of the anterior margin of the lungs. The foramen ovale and 
ductus arteriosus were both obliterated. 

The following is the description of the heart of the Walrus:— 
The blood is returned into the right auricle by a large precaval and 
postcaval vein, and by the coronary vein, winch terminates close to 
the latter: there is a small semilunar valve at the coronary orifice, 
but no custachian valve. A broad crescentic fold, looking down¬ 
wards, divides the sinus or fossa receiving the prenatal vein, from 
the larger and deeper one receiving the postcaval vein : this fold 
answers to the upper border of* the ‘ fossa ovahs* in the human heart; 
there is no orifice in the ‘ fossa 1 communicating with the left auricle. 
The appendix of the auricle extends m front of the base of the aorta 
as far as the pulmonary artery; it gradually contracts to an obtuse 
point: in the (Jystophorn probosadea the auricular appendix is short, 
oroad and bifid ; m both it is occupied by a reticular arrangement of 
camei© column*©. The ventricles are broader iu proportion to their 
length, and the apex is not produced, as in the Cystophora proboscis 
dea : the carneee eolumnec of the anterior division of the tricuspid 
valve, and a few of those of the right or external division, are attached 
to a short and thick fleshy column from the free wall of the ventricle; 
this column is connected by a short and thick f trabecula * with the 
septum: most of the other tendinous chords are attached to the sep¬ 
tum ; and a few to trabecula; connecting that fixed wall with the free 
wall of the ventricle. The pulmonary artery presents no peculiarity ; 
it is connected by the ligamentous remnant of the ‘ductus arteriosus/ 
which is 10 lines long and 5 lines in diameter, to the under part of 
the aortic arch, just beyond the origin of the left subclavian; its 
cavity is obliterated, but a short, thick, semilunar fold of the lining 
membrane of the aorta, with its concavity turned towards the end of 
the arch, indicates the place of the former footal communicating chan¬ 
nel. The left auricle and ventricle offer no peculiarities. The coats 
of the aortic arch are thickest near the origins of the great vessels 
tent to the head and fore-limbs, especially at the lower part of the 
arch, where they are 3 lines tliick. The right subclavian and carotid 
arise close together, but scarcely from a common trunk: the left 

15 * 
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carotid and left subclavian have more obviously separate origin*. The 
aorta suddenly diminishes beyond those primary branches, where it 
is connected with the consolidated and contracted ‘ ductus arteriosus/ 
There is no arrangement, even in the very young Walrus here de¬ 
scribed, for accommodating the animal to its aquatic habits, by any 
direct intercommunication between the right and left sides of the 
heart. The hepatic veins, in their dilatations, resemble those of the 
ordinary Seals. 

The brain weighed lib. 9oz. avoir.; its convolutions and struc¬ 
ture were described. The hip-joint was found to he devoid of the 
ligamentum teres. Drawings were exhibited of the viscera of the 
thorax and abdomen, and the Memoir was terminated by a minute 
account of the dentition, and a disquisition on the homologies of the 
teeth of the Walrus, as elucidated by the state of the dentition in the 
young animal dissected. 

Professor Owen detected the following minute teeth exposed or 
buned in tin* gutn, and adhering to the gum and periosteum of the 
jaws:—two denticles in each premaxillary bone, two denticles in 
each maxillary bone; together with a deciduous cauine, and four den¬ 
ticles in each ramus of the mandible. lie gave the following as the 
formula of the deciduous dentition of the Walrus:— 
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Of the permanent series, the canine tusks had pushed through the 
gum, and on laying open the substance of the jaws, the following 
teeth were found iu course of formation :—in the premaxillary, the 
successor of the second minute incisor; in the maxillary, the succes¬ 
sors of the two deciduous molars, together with a third molar. In 
the lower jaw the successor of the second deciduous incisor, the suc¬ 
cessors of the two deciduous molars, and a third similar permanent 
molar. The germ of the permanent tusk, confined to the upper 
jaw, was 2 inches in length, and, like the germs of the smaller per¬ 
manent teeth, its base was widely open, and contained a large forma¬ 
tive pulp. 

In acldition to the upper canine tusks, the normal number of per¬ 
manent and functional teeth in the Walrus is four on each side of 
both jaws; these teeth are simple, short, thick and obtuse, having 
the office of grinders. With respect to their nature and homologies, 
Professor Owen argued that the first, from its position in the pre¬ 
maxillary hone, was an ‘incisor’; the two following teeth, by tneir 
position in the maxillary bone, and their relation to the deciduous 
denticles, were * premolar * teeth; and he also regarded the last of 
the series of four, from its minor degree of development, as belong¬ 
ing rather to the same (premolar) series, than as being the first of 
the true molars. As the first of the molariform permanent teeth in 
the lower jaw passes in front of the permanent incisor above, when 
the mouth is closed, it must be regarded as an c incisor 9 ; the other 
three grinders as being * premolars/ two being proved to be such by 
displacing vertically their predecessors, and the third also appearing 
to be of the same series by its state of development. The Professov 
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accordingly proposed the following os the formula of the normal or 
functions dentition of the Walrus:— 


3—3 
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But, as might be expected in a dentition deviating so remarkably from 
that of other Mammals of the same order, varieties nro not uufre- 
quently met with m the number of the teeth of the Walrus. Pro¬ 
fessor Owen cited instances of such varieties m ten skulls of the 
Walrus, of different ages and sex* The result of which was, that 
occasionally a small tooth was found anterior to the normal senes of 
four, and more commonly in the upper than in the lower jaw, and 
that, more rarely, a small tooth was superadded behind the normal 
four, in the upper jaw, and still more rarely in the lower jaw: the 
formula of the aentition of* such varieties, in excess, being,— 


l-f 


m 
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The additional anterior small incisor was due either to the reten¬ 
tion and growth of the first deciduous denticle, or to the develop¬ 
ment of a small successor to it The additional posterior grinder was 
due to the occasional development of a germ in the back part of the 
gum or jaw. The minute milk-teeth relate, by their guberuacula, to 
the development of the permanent teeth, but seem ne\er to be put to 
use themselves; the milk canine was buried in the gum outside the 
protruded point of the permanent canine , so that this tooth is extri¬ 
cated and cuts the gum before the tooth of which it is the successor 
makes its appearance, that tooth being probably removed by absorp¬ 
tion. Here, therefore, was another instance, analogous to that of the 
rudimental teeth in the fortal Whale, of parts developed without any 
obvious office as organs of mastication, but serving to illustrate the 
relation of adhesion to a more normal type of dentition. lu conclu¬ 
sion, Professor Owen remarked that the food of the Walrus consisted, 
in a state of nature, of sea-weed, crustaceans and mollusks, and that 
although, by the totality of its organization, it must be placed near 
the Seals, and with them be classed in the order Carnivora, yet that 
the incisors and prcmolars were alike well adapted to pound marine 
plants, and to break and crush shells. Fragments of a bivalve shell, 
a species of Mya, had been fouud with pounded sea-weed, by tin* 
Surgeon of Parry's Polar Expedition, in the stomach of a full-grown 
Walrus. The great descending canine tusks serve as weapons of 
offence and defence, and to aid the animal in mounting and clamber¬ 
ing over ice-blocks, bergs and floes in the Arctic Seas, m which the 
Walrus has been organized to enjoy its existence. 
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November 23, 1854.—Thomas Bell, Esq., V.P., in the Chair. 

" On the Impregnation of the Ovum in the Stickleback/* By 
W. B* Ransom, M.D. 

1 purpose placing before the Royal Society in this communication, 
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the principal result* of experiments made during the months of 
June and July last, on the impregnation of the ovum in Gastcrosteus 
leiurus and G . pungitius , and hope to be able to furnish a more 
detailed account ot my observations on a future occasion. 

The ovarian ovum of these fishes, at a very early stage of its 
development, is provided with a proper investing membrane, the 
future chorion. At a later period, one portion of this membrane 
presents a number of cup-shaped pediculated bodies scattered over 
its surface, and in the centre of tins part of the chorion there is a 
funnel-shaped depression, pierced by a canal which leads towards the 
centre of the egg. 

In the nearly ripe ovum, the germinal vesicle occupies nn excentric 
position with respect to the egg as a whole, hut imbedded in the 
centre of a serai-solid accumulation of fine granular matter at that 
part of the surface which corresponds to the funnel-shaped depres¬ 
sion , so that the apex of the funnel, projecting inward* beyond the 
level of the inner surface of the chorion, makes a depression in the 
centre of the layer of granular matter, and comes nearly into contact 
with the germinal vesicle. 

For convenience of description, the funnel-shaped depression will 
now be called micropyle , and the layer of granular matter before 
impregnation, discus proligcrus * 

The germinal vesicle disappears before the ovum leaves the ovary, 
and no remnant of it or its spots can be seen. 

A very delicate membrane invests the yelk within the chorion; 
this membrane is more distinct after impregnation, or after the 
action of water upon an ummpregnated egg; it may be isolated, and 
then exhibits a remarkable degree of elasticity. It is not a yelk-mem - 
brane, and it will be spoken of as the innerjnembrane. 

The layer of the yelk immediately internal to the inner membrane 
passing over the discus proligcrus, is formed by yellowish highly 
refractive drops which disappear in water, undergoing some remark¬ 
able changes, and by a fluid substance which water precipitates in 
a finely granular form. 

The principal mass of the yelk consists of a clear and very con¬ 
sistent albumen. The oil is collected into a few very large drops 
which come up to the surface. 

When the ovum escape* from the ovary, it enters a cavity which 
may be considered as the ovarian extremity of the oviduct, m which 
a considerable quantity of clear viaoid fluid is previously secreted 
and collected, to be expelled with the ova. 

More exact observation of the micropyle in the free eggs proves 
that the inner end of the canal is either open, or at most dosed by 
a very delicate membrane. When looking into the funnel from the 
wide mouth, the apex being in focus, a bright, clear, round or oval 
spot, such as an aperture would produce, is always visible. If a 
section be made of the egg, and the Rpex brought into focus from 
within, the same clear spot is well seen, and the fine and regularly 
dotted structure of the chorion is seen to cease suddenly at the 
margin of the clear spot. 
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The general form of the egg after deposition is round, but it is 
rendered irregular by indentations caused by the pressure of other 
eggs* It is inelastic, and retains impressions made m it by a needle; 
and when placed in water, these characters remain for a long time if 
it be not impregnated,—a fact which indicates that water does not 
pass through the micropyle, or by imbibition through the chorion. 
The viscid secretion of the oviduct which invests the eggs may 
defend them agamst the action of water, in which it does not readily 
diffuse or dissolve. This secretion has an alkaline reaction. The 
substance of the yelk has a decidedly acid reaction,—more than 
enough to neutralize the alkalinity of the viscid secretion. This 
reaction is, I believe, clue to a peculiar organic acid, but the ex* 
penments relating to this question are not yet complete. The 
seminal particles of the male continue to move for a considerable 
period in the viscid secretion which envelopes the ripe ova, but they 
very quickly become still m water. 

In the act of impregnation one or more (as many as four have 
been seen) spermatozoids pass into the micropyle, aud probably by 
their proper motion overcome the obstruction which prevents the 
entrance of water. Actively moving spermatozoids may remain in 
contact with the chorion for eighteen minutes at least without pro¬ 
ducing any sensible change in the ovum, provided none of them enter 
the micropyle, but when one is seen to enter, in ubout a quarter 
of a minute a change is observable. 

The changes which are observed to follow the entrance of the 
spermatozoids into the micropyle are the following —In about a 
quarter of a minute the tune is shortened, and very soon a clear space 
becomes visible within the chorion near the micropyle: this space, or 
respiratory chamber, gradually extends to the opposite pole of the egg 
and increases in diameter, as does also the whole ovum. During 
the formation of this space the surrounding fluid enters through the 
micropyle, and this gradually retracts and is ut length closed. This 
entrance of fluid into the egg effaces the depressions, restores the 
round form, aud makes it firm and elastic; but does not cause 
any such precipitation of granular matter as is produced by its arti¬ 
ficial introduction. 

While the respiratory chamber is yet in progress of formation, the 
yellow drops of the superficial layer of the yelk grow pale and 
disappear; the change beginning near the micropyle. As a result 
of this, the whole egg becomes clearer, and the discus proligerus , 
which may be now more correctly denominated the germinal mast, 
is more distinct. 

The yelk now very slowly alters its form, one surface becoming 
flattened; but about fifteen or twenty minutes after impregnation a 
remarkable and more vivid contraction begins, causing the yelk to 
pass through a series of regularly recurring forms. The contraction 
begins on one side near the equator, and soon forms a circular con¬ 
striction which gives the yolk the figure of a dumb-bell, the longer 
axis of which is the polar axis of the egg. The constriction travels 
toward* the germinal pole, and next produces & flask-shaped figure; 
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this is at length lost by the constriction passing on, and the round 
form is regained in about a minute. This wave reappears and 
travels forward again without any distinct period of rest, and I have 
seen these movements continue for forty-five minutes, though towards 
the latter part of this period they aie less distinct and more limited 
in extent. The germinal mass has itself during these contractions, 
which strongly resemble the peristaltic movements of the intestine, 
undergone changes in form, and has incieased in bulk and distinctness. 
These movements are unaffected by weak galvanic currents. 

During the passage forward of each wave of contraction there is 
an oscillation of the whole mass of the yelk, so that its germinal 
pole passes once to the right and once to the left of the micropyle, 
to which it at fiist corresponded The plane of this oscillation may 
be vertical, horizontal, or inclined, but always cuts the micropyle; 
it begins and ceases with the contractions already mentioned, and 
would seem to be a mechanical result of them. 

For some time before cleavage begins, the only changes of form arc 
the appearance of wave-like elevations and depressions along the 
under surface of the germinal mass, and its alternate concentration 
and diffusion Cleavage begins in about two hours after impreg¬ 
nation ; no embryonic cell was observed before it begun, nor m any 
of the cleavage masses. 

The inner membrane jh folded in during cleavage, it is easily 
seen thrown into folds at the cleft, and for this reason I do not 
consider it a yelk-membrane, which term would be better applied to 
the chonon, 

December 21, 1854.—The Lord Wrottesley, President, in the Chair. 

’W. 

“Remarks on the Anatomy of the Macgillivrayia pelagtca and 
Cheleltopis Huxley i (Forbes) , suggesting the establishment of a new 
genus of Gasteropoda.” liy John D. Macdouald, R.N., Assistant- 
Surgeon H.M S. Herald, 

Having examined the anatomy of the Macgillivrayia pelagica and 
several smaller species of pelagic Gasteropoda, not exhibiting the 
least similarity in the character of their shells, the author found that 
they all presented a very close relationship to each other in the type 
of their respiratory organs, and in other points of structure of less 
importance. 

The gills in every instance seemed to be fixed to the body of the 
animal immediately behind the head, and did not appear to be ap¬ 
pended to the mantle, as in the Pectinibranchinta properly so called. 
They were also iuvariably four in number, and arranged in a cruci¬ 
form manner round a central point. They were free in the rest of their 
extent, elongated and flattened in form, with a pointed extremity, 
and fringed with long flowing cilia, set in a frilled border. They 
were, moreover, furnished with muscular fibres, both transverse and 
longitudinal, and exhibited great mobility when protruded, but lay 
side by side in the last whorl of the shell when retracted. 

The auditory capsules, each containing a spherical otolitbe, were 
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closely applied to the inner and posterior part of the larger or ante¬ 
rior ganglion of the subcesopbageal mass. 

There were two tentacula, each bearing at the outer side of 
its base an eye consisting of a globular lens with optic nerve and 
retinal expansion The foot was large and very mobile, but a vesi¬ 
cular float has been observed only in Macgilltvrayia . 

The respiratory siphon was either a simple fold of the mantle 
forming a temporary tube ( Cheletropt *), or a fold whose borders 
were united through their whole length, leaving an aperture at the 
end, as m Macgillivrayta. 

A lingual ribbon with well-marked rachis and pleurae occurs in 
all the species. Very perfect labial plates with closely-set dental 
points arm the mouth in some instances, and probably in all. 

The little animals possessing in common the characters here de¬ 
scribed, ne\erthelcss fabricate shells so very different as to admit of 
their division into well-marked genera 

The author conceives that the obvious difference between the 
pectinibranchiate type of respiratory organs and that observed in 
the group of Gasteropoda now under consideration, affords sufficient 
grounds for placing the latter m a distinct order by themselves; and 
as illustrations of it he proceeds to give some details of the structure 
of the two species mentioned m the title of the paper, whose shells 
have been already described by the late Prof. E. Forbes, and figured 
in Mr. Macgdlivray’s * Narrative of the Voyage of H.M.S. Rattle¬ 
snake/ 

In Macgilltvrayia the disc of the foot is broad and connected by a 
narrow attachment to the body just beneath the neck; it carries an 
operculum behind, and is cleft by a notch in front. A raphe ob¬ 
servable in the median line, as well indeed as the whole character of 
this part of the organ, seems to shadow forth the transformation of 
the single foot of the Gasteropod into the wing-like expansion of 
the Pteropod, 

After describing the labial plates and lingual strap, the eyes and 
the branchiae, the author observes that the tubular siphon protrudes 
from the shell on the left side and seems to indicate the coexistence 
of a respiratory chamber with naked branchiae. 

The vesicular float, like that of Ianihina, noticed by Mr, Macgil- 
livray, consists of an aggregation of vesicles varying both in number 
and size in different cases. It is exceedingly delicate, and could not 
be found in the specimens first obtained, having probably been de¬ 
stroyed or detached from the foot by the force of the water running 
through the meshes of the net with which they were captured. Its 
coexistence with an operculum shows that it is not a modification 
of the latter. 

Of the Cheletropis Huxleyi , numerous specimens were found in 
Haas's Straits and in the South Pacific, between Sydney and Lord 
Howe's Island. 

After giving some details respecting the shell and the foot, the 
author observes that the latter organ was destitute of float, at least 
in the specimens he obtained, but was furnished with an operculum* 
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which, probably from its extreme thinness and smallness, had 
escaped the notice of Professor Forbes, He then points out the 
peculiarities of the respiratory apparatus* 

The portion of the mantle which forms the respiratory siphon, is 
short, and its opposite edges are merely in apposition, without 
organic union. The branchitc are of two kinds, covered and naked. 
The covered gill is single but of considerable length. It is beautifully 
pectinated, and fringed with long cilia, and, doubtless, represents 
the respiratory organ of the pcctinibranchiate (histeropoda. The 
basis of this part is a long and narrow strip of a tough and fibrous 
material, folded upon itself into a series of loops invested with a 
coating of epithelium, and nchly ciliated along the free border. 
The naked gills are four in number, similar both in situation and 
character to those of Macgilltvrayia. Each gill is of an oval or 
elongated form, presenting a thin, frilled and corrugated border, 
beset with long whip-like cilia. In the central parts muscular fibres 
are distinctly discernible, some disposed lengthwise and others 
transversely. 

The lingual strap is next described, as well as two file-like tri¬ 
turating* plates with which the mouth is furnished. 

The two tentacula of each side appear as it were enclosed in one 
envelope, so as to form a single tactile instrument, which bears it 
large dark eye on its outer side near the base. To this latter organ 
the tegumentary covering forms a kind of cornea, beneath which is 
a spherical lens resting on a mass of black pigment, both being en¬ 
closed in a little sac; and the optic nerve, emerging from the sub- 
oesophageal ganglion, joins the miniature globe and expands into a 
retina. The author was unable to trace an opening through the 
pigment for the passage of light, but thinks it probable that, as in 
the ocelli of insects, such an aperture exists in the central part. The 
auditory capsules are situated at some distance behind the eyes, and 
may be distinctly seen with the microscope when the surrounding 
parts are carefully removed with fine needles. They are of a rounded 
or oval form, and each contains a beautifully transparent and highly 
refracting otolithe, much larger than the lens of the eye. 

January 11, 1855.—Thomas Bell, Esq,, V.P., in the Chair. 

" On the Development of Muscular Fibre in Mammalia/* By 
William 8. Savory. M.D. 

The author's observations were made chiefly upon foetal pigs, but 
they have been confirmed by repeated examinations of the embryos 
of many other animals, and of the human foetus. 

If a portion of tissue immediately beneath the surface from the 
dorsal region of a foetal pig, from one to two inches in length, be 
examined microscopically, there will be seen, besides blood-corpuscles 
in various stages of development, nucleated cells and free nuclei or 
cytoblasts scattered through a clear and structureless blastema in 
great abundance. These cytoblasts vary in shape and size; the 
smaller ones# which are by far the most numerous, being generally 
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round) and the larger ones more or less oval. Their outline is di¬ 
stinct and well defined, and one or two nucleoli may be seen in their 
interior as small, bright, highly refracting spots. The rest of their 
substance is either uniformly nebulous or faintly granular. 

The first stage in the development of striated muscular fibre con¬ 
sists in the aggregation and adhesion of the cytoblasts, and their in¬ 
vestment by blastema so as to form elongated masses. In these clusters 
the nuclei have, at first, no regular arrangement. Almost, if not quite 
as soon as the cytoblasts are thus aggregated, they become invested 
by the blastema, and tins substance at the same time appears to be 
much condensed, so that many of the nuclei become obscured. 

These nuclei, thus aggregated and invested, next assume a much 
more regular position. They fall mto u single row with remarkable 
uniformity, and the surrounding substance at the same time grows 
clear and more transparent, and is airanged in the form of two hands 
bordering the fibre and bounding the extremities of the uuclei, so 
that now they become distinctly visible. They are oval, and form a 
single row m the centre of the fibre, closely packed together side by 
side, their long axes lying transversely, and their extremities bounded 
on cither side by a thin clear pellucid border of apparently homoge¬ 
neous substance. 

It is to be observed how closely the muscular fibres of mammalia 
at this period of their development resemble their permanent form in 
many insects. 

The fibres next increase in length and the nuclei separate. Small 
intervals appear between them. The spaces rapidly widen, until at 
last the nuclei lie at a very considerable distance apart. At the same 
time the fibre stiikingly decreases m diameter; for as the nuclei se¬ 
parate, the lateral bands fall in and ultimately coalesce. 

This lengthening of the fibre and consequent separation of the 
nuclei is due to an increase of material, and not lo a stretching of 
the fibre. 

Soon after the nuclei have separated some of them begin to decay. 
They increase in size; their outline becomes indistinct; a bright 
border appears immediately within their margin, their contents be¬ 
come decidedly granular; their outline is broken and interrupted ; 
and presently an irregular cluster of granules is all that remains, and 
these soon disappear. 

It sometimes happens that the nuclei perish while in contact, be¬ 
fore the fibre elongates; but the subsequent changes are the same. 

The strife generally first become visible at this period, imme¬ 
diately within the margin of the fibre. 

The fibre is subsequently increased in size, and its development is 
continued by means of the surrounding cytoblasts. These attach 
themselves to its exterior, and then become invested by a layer of the 
surrounding blastema. Thus, as it were, nodes are formed at inter¬ 
vals on the surface of the fibre. These invested nuclei are at first 
readily detached, but they soon become intimately connected and in¬ 
definitely blended with the exterior of the fibre. All its characters 
are soon acquired, the nuclei at the same time gradually sink into 
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its substance, and an ill-defined elevation, which soon disappears, is all 
that remains. 

Lastly, the substance of the fibre becomes contracted and con¬ 
densed* The diameter of a fibre towards, or at the close of intra¬ 
uterine life, is considerably less than at a much earlier period. 

At the period of birth muscular fibres vary much in size. 

The several stages in the development of muscular fibre, above 
mentioned, do not succeed each other as a simple consecutive series# 
on the contrary, two, or more, are generally progressing at the same 
time. Nor does each commence at the same pciiod in all cases. 

BOTANICAL SOCIETY OF EDINBURGH. 

January 11th, 1855.—Professor Balfour, President, in the Chair. 

A letter was read from Dr. Senoner, Vienna, in which he remarks: 
—“ I beg your attention to the specimens of Auer’s new discovery of 
* natural self-printing,’ which must be of importance to the interests 
of botany, especially to the study of the Cryptogamics. As yet the 
discovery has been but little applied practically. Von Ileuner lias 
published the Cryptogamic Flora of the valleys of the Siebenburgen 
with illustrations of this kind Von Ettmgshausen has by this 
means given figures of the forms of the leaves in the Euphorbiaeeie; 
and there is now appearing at Trieste the Flora of Northern Italy, 
in drawings of this kind, of which no descriptive text has yet been 
published, hut only the figures, with the addition of the names, the 
classification, and the different stations of the plants. The first 
fasciculus has appeared. The delineation is not so correct and clear 
as in Auer’s self-printing, but it may be expected to be extended and 
improved. In Tyrol also there is coming-out by Ambross a Flora of 
the * Tirolo Meridionale,’ which is scientifically written, aud gives, in 
conjunction with Hausman’s published Flora of Tyrol, a distinct 
view of the Flora of that country, which still, however, conceals 
many treasures.” 

Dr. Balfour read some observations by Mr. Quarles Harris on the 
Vine disease. 

“ The first attack,” says Mr. Harris, “ I conceive to have been 
from without, and to have fallen upon the leaves and fruit, in the 
form of very minute and (to the naked eye) invisible sporules of a 
peculiar fungus, formerly either unknown to, or not noticed by 
botanists, pemaps because its blasting and destructive powers were 
never before called into action. The Vine is thus covered with these 
small cryptogamic germs, which are introduced into the cells and 
vessels, and carried to all parts of the plant. 

" The following spring, on the rising of the sap, the disease shows 
itself in the new shoots and in the bloom heads, and every infected 
vine spreads ruin around it in every direction, the spores ripening 
rapidly, and scattering thousands of sporules, which, wafted by every 
breeze, settle on the neighbouring vines. 

“ After the most laborious experiments and investigations, in which 
I have had the assistance of intelligent practical botanists and ehe- 
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mists, I cannot refer the first attack to anything but atmospheric 
influences and disturbances, causing au unhealthy state of the vines, 
thus rendering them a fit prey to this fungus (the germs of which 
are floating in the air), and unable to regist its insidious attacks. 

“ It would require that I should write a volume rather than a 
letter, were I to attempt to give a complete history of my experiments. 
I see in my brother’s present letter a confirmation of my own ex¬ 
perience as to the new shoots and flower-buds absolutely bursting 
forth covered with filaments of the (hdium .” 

The following papers were read :— 

1. “Notes on the Flora of Dumfries,” by W. Lauder Lind¬ 
say, M.D. 

The author’s remarks applied to the district immediately around 
Dumfries, radiating to a varying distance of five to ten miles from 
the centre. 

His object was not so much to mention the floral treasures of the 
county, as to call attention to the fact of the extreme luxuriance of 
the common vegetation, not having noticed in any other part of this 
country, or \n any other countries, our common wild plants growing 
to such a height or in such profusion. 

2. “ Notice of Plants in the neighbourhood of Oban, and in part 
of the Island of Mull,” by David Philip Maclagan, Esq. The author 
having resided at Oban during the months of August and September 
last, had spent part of his time in examining the botany of the 
neighbourhood, and now laid before the Society a notice of some of 
his excursions, and a list of all the plants observed, amounting to 
about 400 species. 

3. “ On Plants found in Strachur, Argyleshire, and in Roxburgh¬ 
shire,” by W. Nichol, Esq. 

4. “On Lichens collected on the Breadalbane Mountains and 
Woods,” by Hugh Macmillan, Esq. 

5. “On Harmonious Colouring m Plants,” by Professor M'Cosh. 


MISCELLANEOUS. 

On the Movements and Reproduction of the Naviculce. 

By M. Focke. 

The author, like Ehrenberg, refers the Diatomace& to the animal 
kingdom. According to his account the movements of the Navwula 
arc effected by means of a kind of temporary, exsertile and retractile, 
foot, which passes through openings discovered by the author on the 
sides of the carapace. 

According to M. Focke, the reproduction of some species of 
Nadcula presents a strange complication of the phenomena of 
“alternation of generations ” and conjugation; Navicula bifrone, for 
example, forms by the spontaneous division of its internal substance, 

S hencal bodies which like gemmules give rise to SurireUa microcora . 
stese by Conjugation produce N, sptendida, which gives rise to 
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N, bifhms by the same process. This last gemmation has been ob¬ 
served by tbe author in all its phases. Ho saw tyro specimens of 
jV. splendid a, enveloped in a sort of mucosity, open and evacuate 
the whole of their contents, which served to form a N. btfrom. The 
production of the reproductive bodies by the latter was also observed; 
but their development into Sunrella microcora and the production 
of N> epkndida by conjugation rests entirely on the inductions of 
the author. 

These facts require revision and confirmation, but they are still 
worthy of the attention of observers, and appear to point to phenomena 
quite as singular as those which have been revealed to us within the 
last few years by the study of the reproduction of so many of the 
lower annuals. They m fact present m a manner the converse of the 
phenomena exiiibited in the ordinary alternation of generations, as 
several germs or eggs are necessary for the production of the last 
individual of the cycle.— Comptes Rendu a, Jan. 22, 1835, p. 167. 

On Lottia sebrina and L. Scurra. By Dr. J. E. Gray. 

In the Philosophical Transactions for 1833, I referred these com¬ 
mon Peruvian Mollusca to the genus Lottia . If 1 recollect rightly, 
M. D'Orbigny, in his 4 Voyage to South America/ from the exami¬ 
nation of some animals of these shells in Paris, figures these animals, 
and refers them to the genus Patella ; and putting faith in the 
accuracy of this determination in the Catalogue of M. D’Orliigny'g 
collection, which has lately been transferred to the British Museum, 
I observed, “ These are Patellae , and not Lottia /' In the Mollusca 
collected by M. Soulevet daring the voyage of the 1 lhnite' which 
have lately been acquired by the Museum, there are several speci¬ 
mens of this shell, belonging to two of the varieties of it which M. 
D’Orbignv has regarded as distinct species, and, on examination of 
the animals, they prove to be Lottia , and not Patella ;—peculiar, like 
Lottia Smrra, for having a senes of rather large beams round the 
inner edge of the mantle; and I suppose M. D’Orbignv must have 
mistaken these beards for the gills, arid thus made the mistake which 
1 am now desirous of rectifying. The gill of Lottia xebrmn, and of 
several other species without or with only very rudimentary beards on 
the mantle-edge, as L. punctata, is free and floating in the nuchal 
mantle-cavity for the greater part of its length, while the gill of L , 
Scurra , the type of the proposed genus Scurria, is attached by its 
outer or left edge to the inner surface of the mantle, which induced 
me, with its peculiar habits, to regard it as a germs distinct from 
Lottia . 


Description of a new species of Sorex, from India . 

By R. Templeton. 

Sorex f purporasckna, n. sp. 

Dark slate-coloured, with a tiugc of purple; snout beneath and 
lower lip brownish, with a mesial groove above, running back half 
the distance to the eyes $ front covered with black hairs having white 
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tips, and gradually increasing in length as they extend backwards to 
the eyes, and arched a little forwards; eyes small and very black; 
ears nearly naked and slaty brown ; belly slaty grey; legs slaty brown, 
thinly covered with short greyish hairs, which project m a little tuft 
over each claw, beneath naked; the toes with eight or wine trans¬ 
verse wrinkles; tail about two-thirds as long as the body, covered 
with short bristly hairs, and appearing beyond the middle somewhat 
grey from white annular wrinkles ; furnished for about two-thirds of 
its length with long black bristly hairs. 

Length of body, inches; tail, If,— Proc . ZooL Soc. July 26, 
1853. 


METEOROLOGICAL OBSERVATIONS FOR JAN. 1855. 


Chimyick.-* Jan. 1. Cloudy: boisterous. 2 Densely clouded: slight rain : over¬ 
cast and mild 3. Very fine. 4. Overcast. 5 Very fine. 6 Overcast 7. Densely 
clouded. 8 Overcast. 9. Fine slight rain 10. Foggy very dense fog at 
night 11. Foggy. 12. Foggy . hazy clouds. 13 Overcast i fine. cloudy clear 
and frosty. After unusually fine dry weathei, a moat severe period now com- 
metiers. 14. Fine: cloudy: clear with sharp frost. 15. Hazy frosty. 16. 
Slight rain, frosty. 17. Slight snow clear and frosty. 18. Frosty clear* 
snow. 19 Sharp frost • uniformly overcast * clear and frosty. 20 Cloudy • 
snowing. 21. Sharp frost: frosty haze. 22. Snowing t hazy 23. Snowing: 
overcast. 24. Overcast • fiostv. 25 Fine frosty. 26. Hazy. 27 Foggy . fine 
frosty. 28 Overcast. 29. Snow Bhowcrs. 30. Snowing. 31. Overcast: 
windy : drifting snow. 

Mean temperature of the month .. 33°*45 

Mean temperature of Jan. 1854 .,. 37 88 

Mean temperature of Jan. for the last twenty-nine years ... 37 *06 
Average amount of rain in Jan... 1*74 inch. 


Boston, —Jan. 1. Cloudy: stormy. 2. Cloudy. 3. Fine. 4—9. Cloudy. 10. 
Fine. 11,12. Cloudy. 13. Cloudy rain p.m. 14—10. Cloudy. 17. Cloudy: 
•now a.m. 18—20. Cloudy. 21,22. Cloudy snow a.m and p.m. 23 Cloudy: 
•now a.m, 24—26. Cloudy. 27. Fine. 28. Cloudy. 29. Fme. snow p.m. 30, 
31. Cloudy. 

Sandwick Manse, Orkney —Jan. 1. Sleet-showers a,m. snow-showers, frost 
p.m. 2. Cloudy a.m. fog p.m. 3. Drizzle a.m drizzle, showers p.m. 4. Bright 
a.m. \ rain p.m. 5. Showers a.m.: showers, thunder and lightning pm. 6. 
Showers, bright a.m, i showers, thunder and lightning p.m. 7. Drops a.m. : 
drifczie p.m. 8. Rain a.m. and p.m. 9. Clear a.m and p.m. 10. Clear, frost a.m, * 
rain p.m. 11. Drizzle a.m. cloudy pm. 12. Cloudy a.m. and p.m. 13. Cloudy, 
fine a.m. : fog p.m. 14, 15 Cloudy a.m. and p m. 16. Showers, blight a.m. : 
cloudy P.M, 17. Clear, frost a.m.. fine, rain p.m. 18. Frost, showers a.m.: 
damp p.m. 19. Drizzle a.m, : drizzle, showers p.m. 20. Damp, fine a m. : fine, 
dear p.m. 21. Cloudy a*m. : fine, cloudy p.m. 22. Showers a.m. t sleet p.m* 
23, Bright, frost a.m. \ clear, frost p.m. 24. Bright, fiost a.m. fine, frost p.m. 
25. Cloudy a.m. i rain p.m. 26. Cloudy a.m. * snow-showers p m. 27. Bright, 
frost a.m. i snow-showers p.m. 28. Snow-showers a.m. and p.m. 29—31. Snow, 
dear a.m. . frost, dear p.m, 

Mean temperature of Jan. for twenty-eight previous years ... 38°*38 


Mean temperature of this month ... 38 *16 

Mean temperature of Jan. 1854 ..... 36 *46 


Average quantity of rain in Jon. for fourteen previous years . 4*38 inches. 
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XXL— A Comparative View of the more important Stapes of 
Development of some of the higher Cryptogamia and the Pha- 
nerogamia. By Charles Jenner *, 

For »o me time past, the few hours of leisure I have been able 
to spare from the pressing engagements of business, have been 
employed in investigating the germination and reproduction of 
the higher Cryptogamic plants; those Cryptogamic plants in 
which sexual organs have been recognized, and the reproductive 
spores of which, at one or other stage of then* development, are 
enclosed in a testa or case. My attention was early directed to 
the following facts :— 

First. That in different orders of these plants, the spores are 
enclosed in their testae, and set free from their connexion with 
the parent plant, at altogether different stages of development. 
For example,— 

The vesicular spore of a Moss is fecundated before it obtains 
an enveloping case and is set free; whereas the spore of a Fern, 
when it is detached, consists only of a vegetative axile cell, which 
developes into a thallus upon which is borne the fecundating 
organ as well as the archegonial cell. And 

Secondly . That very varying stages of development arc arrived 
at, within the enclosure of the spore-case, in the several orders 
of the higher Cryptogams: thus— 

In Ferns, the spore developes only externally to the spore- 

* Head before the Botanical Society of Edinburgh, March 8, 1865, 
Am. tf Mag. N. Hist. Ser, 2. VoL xv. 10 
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cede the cellular frond which bears the arcbegonial cells, 
whereas in the Selaginella the analogous cellular expansion is 
developed within the spore-case. 

It thus became apparent to me at the very outset of my 
investigations, that m considering the question of the entire 
cycle of an individual liie among these plants, we should never 
lose sight of the fact, that there is no such identity arnolng the 
spores of the higher Cryptogams, as is supposed to exist among 
the embryogeme seeds of Phanerogams; and also, that we 
should err as much in assuming the spore, at the period of its 
vegetative development, to represent the earliest stage in this 
cycle, as we should, were we to consider the seed as the first 
stage of the existence of a Phanerogamous plant, overlooking 
the origin and development of the embryo, its envelopes and its 
albumen, and the special relation which these latter bear to the 
parent plant. 

All plants above the lowest possess special cellular structures, 
within which, as within the ovular envelopes, or m the sub¬ 
stance of which, as in the' pro-embryo of a Fern, there is pro¬ 
duced an embryonal chamber or sac. In the interior of this 
cell the protoplasm or formative matter is concentrated, from 
which is evolved the whole after-structure. Thus, m Mosses, in 
Lycopodals, and in Ferns, as well as m Phanerogamous plants, 
it is a single cell withm which the subsequent development is 
called forth through the influence of fecundation. This germ¬ 
cell is in every case the commencement of the new individual 
cycle of life. 

To enable me to trace, as carefully as I propose, the analogy 
between the principal organs and stages of development of the 
higher Cryptogamic plants and the Phanerogamic, I must ask 
you to dissociate in your minds this germinal vesicle from the 
structure within which it has its origin. These investing organs 
are very varied in their form and texture. The most striking 
differences prevail between them m Gymnospermous plants and 
Angiospermous plants, and also between them in the orders and 
even genera of Angiosperms and the several orders of Cryp¬ 
togams ; while, on the other hand, there is an approach to homo¬ 
geneity in the form, structure, and early general development of 
the germ-vcsicle itself, so that unless we dissever, as it were, this 
germ-vesicle from those heterogeneous environments (which have 
rmly for their purpose the eustentation and preservation of the 

S erm-vesicle), we shall trammel our subject with unnecessary 
ifficulty and fail to attain that clear point of view that is so 
desirable. 

There arc thus then certain structures, so intimately asso- 
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dated with the germ-vesicle of all but the lowest plants, though 
totally independent of it, that we can scarcely investigate the 
course of the one without to some extent entering upon the con¬ 
sideration of the nature and relation of the other. These struc¬ 
tures may be called accessory or investing organs, and as ex¬ 
amples of them I may mention, the various coats of the ovule, the 
pro-cnibryomc frond of Ferns, and the cellular layer which en¬ 
virons the embryonal germ of a Moss, and which afterwards con¬ 
stitutes the spore-ease. I may repeat that these investing organs 
belong to the organic structure of the parent plant; and they do 
so belong to it, whether they are maintained in their connexion 
w ith it, as are the prmiine and secundme of the ovule, or whether 
they are disconnected from it, as is the prothallus of a Fern. 
The first growth therefore to be recognized as independent de¬ 
velopment, is the vesicular coat which is formed around the con¬ 
centration of protoplasmic or germmative matter within the em¬ 
bryo-sac. The contents of this vesicle are the immediate result¬ 
ant of the parent life, the first formative act of the new existence 
being the cell-wall enclosing these contents. In the ummpreg- 
nated stage of the germinal vesicle, its derived power lias become 
isolated, for its processes of assimilation and the varying dispo¬ 
sition of the protoplasm must be considered acts of its separate 
vitality. 

I have further to notice generally, that in all plants the sepa¬ 
ration of the young plant from the old,—of the newly-derived 
existence from the parent life, is accompanied by a condition of 
rest, or rather of the capability of resting; for instance, the 
Phanerogamous embryo within its testa, the vesicle of a Cryp¬ 
togam within its spore-case. 

This resting stage is always carefully arranged for by the pro¬ 
vision of suitable integuments and store of endospermous matter. 
We have seen that the resting stage is attained at varying 
epochs of development in different orders of plants, and that a 
more or less amount of development is attained within the par¬ 
ticular receptacle of the parent plant. Special organs are modi¬ 
fied to suit the special circumstances of each case. Thus, m An- 
gtospermous Phanerogams, for sustentative and nutritive pur¬ 
poses, the coats of the ovule are maintained in their connexion 
with the axis by means of a funicular cord; whereas the homo¬ 
logous organ of Filices—a free development subsequent to the 
resting stage—is cellular iibrillae or rootlets* These fibnUee of 
the proth alius of the Fern arc, however, not only homologous 
with the funiculus of the ovule of Angiospermous Phanerogams, 
but their function is the same, namely that of affording support 
and nutriment. The funiculus of the ovule then, and the fibrillaa 

16 * 
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of the prothallus of the Fern, are, to speak briefly, homologous 
and analogous organs. 

I now proceed to my particular purpose, which is to trace in 
a general manner the cycle of development of a Moss, a Fern, a 
Phanerogamous plant, and to trace in outline a few analogies 
between their more important organs, which, if diverse m ap¬ 
pearance and without any very apparent relation, have at least 
common purposes. Nature is so infinitely varied in her forms 
of manifestation, and she is so rich in her adaptation of means, 
yet withal has such a clear and palpable unity of purpose, that 
on the one hand we need not be surprised at apparent discre¬ 
pancies, and on the other we need never doubt one common 
identity. 

In the Table (p. 246) I have separated the investing organs 
from the germinal body, and have shown the relation which I 
hold the various organs of the plants under review have to each 
other, and also distinguished the stage of development m each 
order at which the resting condition is attained; this condition 
being in every ease precursory of detachment from the parent 
plant. The investing organs may be divided into general and 
special; the general investing organ being the ovarium in Angio- 
spermous Phanerogams, the theca in Filices, and the arche- 
gonium (in its ripened condition the sporangium) m Musci. 
The special investing organs are those which immediately en¬ 
viron the germinal vesicle; these are, m the Phanerogamia the 
coats of the ovule, in Filices the pro-embnro, and in Musci the 
sporular integument which enfolds the nucleal germ, and which 
finally constitutes the testa of the Moss-spore. The unimpreg¬ 
nated germinal vesicle of the Phanerogamia finds its homologue 
in the archegonial cell of the pro-embryo of the Fern, and in 
the embryonal ceil within the archegonium of a Moss. The 
maturation of this cell is only preparative to the fecundative act, 
or the fertilising process, whatever that may be, which takes 
place, in one or other manner not yet determined, in all plants 
at this stage of progress. The impregnating influence or matter 
being imparted to this vesicle, embryonal development ensues, 
and always in the same general manner, varied only by tbe special 
varying circumstances of each particular case. The fertilized 
cell stands on the verge of the active development of an inde¬ 
pendent vitality. In Ferns the resting stage is passed before 
impregnation has taken place. The course of growth after im¬ 
pregnation is continuous. The germinal body, by a succession 
of transverse divisions, obtains the condition of a septate cellular 
process, longitudinal and radial divisions follow, and a structure 
is formed which dcvelopes an ascending and descending axis, in 
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due course to disengage from the former a bud, the commence¬ 
ment of a new cycle of individual life. 

In Phanerogatma, immediately after fertilization, which I need 
not say takes place within the ovarium, a transverse septum is 
formed across and withm the germinal vesicle; by successive 
transverse divisions of the superior half of this germ-cell, a con- 
fervoid filament is formed, which has received the name of the 
suspensor. The suspensor varies in length in different families, 
orders and genera, being longer m some and shorter in others, 
but m all it is distinctly a septate cellular process. The inferior 
moiety of the germ-cell, by a senes of longitudinal, transverse, 
and radial divisions, developed into a radicular portion and a 
cotyledonary expansion, and only when this stage is reached do 
the outer coats of the investing organs become more or less 
dense by mtra-cellular deposit. Detachment takes place at the 
hilum, and the embryo enclosed in its case becomes free as a 
“ seed 1 * This is the resting stage in Fhanerogamia. In Mosses, 
the germ being fertilized, its outer envelope or cellular invest¬ 
ment becomes dense and firm, and no further development takes 
place withm the general investing organ. The spore nas attained 
the resting stage and is set free. The fertilized vesicle, now the 
spore, is no sooner placed in circumstances favourable for deve¬ 
lopment, than dehiscence of the outer envelope takes place, the 
embryonal cell protrudes and elongates, transverse septa are 
formed, as in the case of the Phanerogamic germ-vesicle, a 
branched confervoid filament or septate cellular process is deve¬ 
loped, which I submit is the hornologue of the suspensor, and 
from a cell of this filament arises the phyllary axis, which bears 
in its turn the reproductive organ, and thus completes the cycle. 

I do rot pretend to offer this as a thoroughly proven expo¬ 
sition of the subject. I lay it rather before you somewhat in 
the shape of an hypothesis. Yet, if, after carefully weighing the 
subject, I had not felt it to be supported by observation, I 
should not have occupied the valuable time of this Meeting, 
No one can be more sensible of the incompleteness of this my 
first essay than myself. I am too truly a tyro in science to 
deem that I can teach. I can only venture to hope that I have 
touched chords of thought, that in abler and more skilful hands 
may evolve knowledge. Truth is so valuable, and opinion, unless 
accordant with truth, so worthless, that while I solicit your kind 
consideration even to the errors of my essay, I invite your free 
and candid criticism. 
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XXII .—Observations on the Natural History and Habits of 

the Common Prawn, Palsemon serratus. By Robert Warino- 

ton, Esq. 

Having during the years 1852 and 1853 had the opportunity 
of making some observations on the natural habits and minute 
characteristics of the common prawn, Palcmon serratus , which 
I understand are novel, 1 have been induced to collect the 
results together and submit them to the readers of this Journal. 

The observations about to be detailed were made in the small 
tanks or aquaria already described*, in which the balance 
between the animal and vegetable organisms in a medium of 
sea water was permanently maintained without artificial aeration 
or disturbance. The materials employed for effecting this, in 
the aquarium now under consideration, consisted of the Ulva 
lattsstma and Enteronwrpha as the vegetable members of the circle; 
several varieties of Actinia , Madrej/ora, Annelida, and Pahrmon, 
to represent the animal section ; while the functions of the 
scavengenng mollusks were fulfilled by Littonna, Trochus and 
Purpura . The small tank, containing those several organized 
members, was constructed of a zinc framing 8 feet in length, 
one foot in depth and one foot m breadth, having the bottom, 
ends and back filled with slate, and the front, or part towards 
the observer, glazed with plate-glass, the whole being covered 
over loosely by a shade partially glazed, so as to impede the eva* 
poratton of the water, exclude as much as possible the soot and 
dust of the London atmosphere, while, at the same time, a con¬ 
tinual change of air could take place. A quantity of rock-work 
was also introduced, and so arranged that the creatures could 
readily find a retreat, or screen themselves from the strong influ¬ 
ence of the sun's rays during the day, and from the numbing 
effects of radiation m a clear night. A abort and small shmgle 
beach was also constructed at one extremity of the aquarium, to 
enable the various denizens to retreat to shallow water whenever 
they should be so inclined. 

Into this vessel, thus arranged, several individuals of the 
common prawn were introduced during the months of October 
and November 1852; they were fed every second or third day 
with small pieces of either oyster, mussel, cockle, shrimp, and 
the like, or, when these could not be obtained, with softened 
shreds of raw, lean meat which had been previously dried by 
exposure to the air in order to preserve it from putrefaction, 

* Transactions of the Chemical Society, as published in their Quarterly 
Journal, vol. in. p. 52, 1850; Garden Companion, January 1852 > Annals 
and Mag. Nat. Hist. voi. x. p, 275, and vol. xu. p. 319. 
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and allow of its being kept as a store of provision capable of 
being had recourse to as occasion might require. 

The manner in which these beautiful creatures take their food 
while foraging about the tank is very interesting. The first 
and second pair of didactylous feet arc cautiously and conti¬ 
nuously thrust into every cranny, around and partially under 
the pebbles and rock-work, and often into the tubes of Serpula 
or Sabella, or the shells of the univalve mollusks and others; and 
these, if not protected by an operculum or some provision for 
closing the orifice of their tube or shell, soon fall a prey to their 
attacks. When anything edible is met with, it is rapidly seized 
by these prehensile feet and transferred to the jaws. 

The senses of touch and smell in the Pakemomda are exceed¬ 
ingly delicate, the latter appearing to reside mo9t strongly in the 
antenme. Thus, when a small particle of food has been dropped 
into the water and has sunk to the bottom, the moment the 
antennae of the prawn in its movements pass across the column 
of water through which the food has fallen, the whole motion of 
the creature becomes changed in an instant, and it darts rapidly 
here and there, from the surface throughout the path of its 
transit until it is discovered; and often, after it has been de¬ 
voured by the one, a second prawn will, on reaching the same 
locality, gain the scent and hunt over every spot in search of 
that which has been already removed, but which evidently had 
left its track of odour behind. It has very often occurred, that 
if some one of the Actinia had been f\rst fed, the Patamon, on 
gaining the scent, has tracked the food to the Actinia and 
speedily nfied it of its repast; and, in instances where the latter 
had even transferred its meal by means of its tentacula to its 
pouch, the prawn has redoubled its efforts, and frequently 
dragged the savoury morsel out of its very stomach. This ope¬ 
ration it effects in a very surprising manner: the Palamon 
charges, without any apparent feAr, full on the extended disk of 
the Actinia, the tentacula of which it keeps in constant play by 
means of its three pairs of unarmed feet, while, at the same time, 
one of the second or larger pair of prehensile feet is thrust into 
the orifice of its maw, and the food forcibly and quickly extracted. 
The only chance the poor Actinia has of preventing this and 
securing its feast, appears to be by contracting the whole of its 
tentacula together, and thus forming itself into a small globular 
form, so as to close entirely all approach to the orifice of its 
stomach. The energy with which this attack is effected depends 
very much on the Keenness of the prawn's appetite, and, in 
eases where the Actinia is strong and also very hungry, the con¬ 
flict is often very severe, and the aggression is sometimes, though 
rarely, successfully repelled. 
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The first pair of didaetvlous feet are slender and most delicate 
in their structure, and, when examined with a magnifying glass, 
are found to be provided at their extremities with a bruah-like 
appendage of short hairs standing out at right angles to the 
claw. The power of motion with which these are endued is 
most wonderful, and their usefidness is applied in every con¬ 
ceivable direction,—around the eyes, and among the apparently 
complicated apparatus of mandibles, antenna? and palpi, at the 
head, within or beneath the carapace, and for some distance 
between it and the body, particularly when the period of 
moulting is approaching; also for the cleansing of the abdo¬ 
minal false feet or swimming webs and the expanded lobes of 
the tail: and the appearance of the prawn during the exe¬ 
cution of the brushing or scrubbing operation at these more 
distant parts is grotesque in the extreme, the body is supported 
and raised high on the four pair of legs, the abdominal part and 
tail being curved forward between them, so that the whole pos¬ 
terior division of the creature can be brought within the reach 
of the first pair of feet, and thus the necessary cleansing opera¬ 
tion be readily effected. 

When in full swimming action, the appearance of these beau¬ 
tifully transparent creatures is most elegant. The front feet are 
generally laid backward and tucked under the body like the 
fore legs of the deer tribe in the act of leaping; the long and 
delicate antennae stream gracefully on each side of its body, and 
float for some distance beyond its entire length, while its strong 
abdominal paddles propel it rapidly through the water. In the 
aquarium under consideration, the whole of these elegant crea¬ 
tures were in the habit, on the summer evenings, of careering 
to and fro for upwards of an hour's duration, close to the glass 
front of the case and towards the room, presenting a most 
pleasing object, and one which must be observed in order to be 
appreciated, as no description can convey an adequate idea of the 
interesting scene. 

It is also a curious and striking phenomenon to observe these 
Palamomda by the aid of a lighted candle or lamp m a dark 
room during the night, in consequence of the bright reflection 
of the luminous body from their prominent pedunculated eyes; 
and as the prawn aoes not retain a stationary position, but 
slowly roams about through the water and over tne rock-work 
seeking for its food, it adds an increased interest to the appear* 
ance, to behold these small globes of bright light, like the bull's- 
eye signal lamps of a miniature railway engine looming through 
tne distance in a dark night, moving slowly along, the body of 
the creature being quite imperceptible, ana nothing visible but 
these pairs of globular balls of fire shining from out the dark 
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water. Even the small eyes of an allied species, that remarkable 
little crustacean, the Athanas nilescens, exhibit the same effect, 
although from their shy habits and diminutive size it can be but 
rarely observed. 

When the period arrives at which the Palawan serratus is 
about to throw off its old external covering, it ceases to feed, and 
seeks about from spot to spot in a restless and fidgetty manner, 
until it has fixed on a locality apparently sufficiently adapted for 
the purpose required and suited to its fancy; for this really 
appears at times to be the case. The third, fourth and fifth 

E airs of legs are then stretched out wide apart, and the feet 
ooked so as to hold firmly upon the surrounding substances, 
in such a way that the body may be poised and capable of 
moving freely m all directions, as though suspended on gimbals. 
The prawn then slowly sways itself to and fro, and from side to 
side, with strong muscular efforts, apparently for the purpose of 
loosening the whole surface of the body from the carapace ; the 
two pair of prehensile or didactylous legs are at the same time 
kept raised from the ground, stretched forwards, and frequently 
passed over each other with a rubbing motion, as if to destroy 
any remaining adhesion; the eyes also may be observed to be 
moved withm their covenng by muscular contraction from side 
to side; and when every precaution appears to have been per- 

S taken for the withdrawal of its body from its too limited 
meats, a fissure is observed to take place, between the cara¬ 
pace and the abdomen at the upper and back part, and the 
head, antennse, legs, fecit and all their appendages, are slowly 
and carefully drawn backward and ouf from tbe dorsal shield 
until the eyes are quite clear of the body-shell or carapace, 
and appear above the upper margin of it; the prawn thus half 
released then makes a sudden backward spring or jerk, and the 
whole of the exuvium is left behind, generally adhering by the 
shell of the six feet to the surface it had selected for its* pur¬ 
pose. 

A moment 1 # consideration will develope to the contemplative 
mind what a truly wondrous process this act of exuviation 
really is. When we reflect on the small size of this crustacean, 
and the extreme delicacy and intricacy of its various organs, and 
then find that in this moulting, the shell of the most minute and 
complicated of these structures is thrown off m a complete and 
unruptured state, even to the gauze-like membrane covering 
the projecting and pedicled eye, the filamentous antennae, the 
many-jointed legs, the delicate didactylous hand, the paddled 
abdomen with its beautiful appendages, the palpi, and all the 
minute spines and microscopic hairs with which these various 
members are provided,—the human mind can hardly appreciate 
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the wonderful wisdom of the Creative power that could have 
called into existence so marvellous an adaptation. 

At the moment the prawn has been thus liberated from its 
old envelope, it rolls ori the surface of the ground perfectly help¬ 
less, for it is at first, evidently, so soft, that it does not possess 
the power of supporting its own weight erect upon its feet, while 
the oeautifully delicate antenna* float from its head like gossamer 
threads through the water. In a short time however it plunges 
or springs, by a strong rn uscular exertion of the abdomen, from 
place to place, stretches its webbed tail and the large paddles of 
its swimming apparatus, and soon retreats into some dark and 
sheltered corner, where it remains, continually exercising its 
various organs, until such a period as the new lm eating mem¬ 
brane shall have become sufficiently hardened to allow of its 
venturing forth among its companions without danger, for 
during all this interval it is liable to their attacks whenever it 
conics near them, and is obliged by a series of forcible leaps 
rapidly to evade their attempts and escape out of their way. 
When the newly coated PaUxmon first makes its exit from its 
hiding-place, its appearance is doubly beautiful; the colours are 
so clear and bright, particularly the orange and rich brown 
bands which encircle the pale blue prehensile feet, the various 
markings are so defined, and the small spines and fringes of hair 
so clean and well developed, and the deportment of the creature 
itself is altogether so bold and vainglorious, as though proud of 
its new vesture, that it cannot but command the admiration it 
seems to seek. 

It may be interesting to specify here the intervals of this 
^moulting as they were observed during the summer of 1853. 
These periods were ascertained m the following manner. When 
the observations first commenced there w'ere eight healthy 
prawns m the aquarium, and as each exuvium was cast off it 
was removed from the water and the date noted down, and by 
continuing this process the following results were obtained :— 


May 25tli, two cast skins 
„ 29th, two „ 

„ 31st, one „ 

June 5th, one „ 

„ 7th, two „ 

„ 9th, two „ 

„ 12th, tw f o „ 

„ 14th, two „ 

» 16th, one 

„ 19th, one „ 

M 21st, one „ 

„ 26th, one ,♦ 

„ 27th, one „ 

„ 28th, one „ 


were removed. 


M 

J» 

y> 

» 


») 

I* 




252 


Dr. Greville on some British Diatomacete. 


June 29th, one cast skin was removed. 

July 4th, one „ », 

», 9th, one „ „ 

„ 1 Ith, one „ „ 

At this date four individuals were given to a friend, so that 
the number was reduced to four. 

July 15th, one cast skin was removed. 

„ 17th, one „ „ 

,, 18th, one „ ,, 

,, 21st. one „ „ 

„ 30th, one M „ 

August 3rd, cue „ „ 

„ 4th, two „ „ 

„ 12th, one of the prawns died during the moulting. 

„ 14th, one cast skm was removed from the aquarium. 

„ 21st, one „ „ 

September 2nd, one „ ,, „ 

So that the period appears to vary from twelve to twenty-four 
days. This variation may depend upon the quantity of food 
taken by the respective individuals, and also on the varying 
temperature of the aquarium, which, from its small capacity and 
other circumstances, is very liable to be readily affected by the 
heat of the sun through the day, and the effects of radiation 
during a clear night. I may mention that if these cast skins 
are not removed from the water, the prawns will devour all the 
smaller and softer parts, as the legs, the palpi, and the false or 
swimming feet, with great rapidity. 

I hope in a future communication to add several observations 
on other varieties of the Palamwmda. 

Apothecaries’ Hall, Blackfriara, March 12, 1855. * 


XXIII .—Report on a Collection of Diatomaceie made in the 
District of Braemar by Professor Balfour and Mr. George 
Lawson. By R. K. Grevjllb, LL.D. &c.* 

[With a Plate.] 

In the course of the autumn of last year, Professor Balfour made 
a botanical excursion with a small party of friends and pupils to 
the mountainous district of Braemar; and his attention having 
been directed for some time past to the Diatomacese, he, and 
Mr. George Lawson made a considerable number of gatherings 
in a great variety of situations, from the patches of snow which 
even m summer are always to be found in certain nooks and 

* Read before the Botanical Society of Edinburgh, Feb. 8, 1855. 
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comers of Ben-na-Muic-Dhui, down to the valleys of the Dee, 
Glen Callater and Glen Tilt, The gatherings were subsequently 
placed m my hands, with a request that I would examine ana 
report upon them to the Botanical Society, I have accordingly 
submitted the collections to a patient investigation, and in now 
presenting my account of them, I have to acknowledge the kind 
assistance of the llev. William Smith, Professor of Natural 
History m the Cork College, to whom I referred the new and 
dubious forms as the individual most competent to give an 
authoritative decision in such cases. 

The following is a general list of the species collected, which, 
although not so extensive as might have been anticipated, is 
rich in rare and interesting forms. The new species, and those 
recently or for the first time added to the British flora, arc printed 


m italics. 

Epithemia turgida ( Ehr .). 

-alpestns, W Sm 

-rupeatra, W. 8m 

-gibba (Ehr.). 

Eunotia Arcus ($Ar.). 

-inma, Greg. 

— gracilis, W. 8m. 

—- monodon, Ehr. 

-dioiion, Ehr., three forms. 

- Camelus, Ehr. 

-triodon, Ekr. t two forma- 

- tridentula, Ehr 

»- tetraodon, Ehr. 

- quaternary, Ehr 

Cymbella cuspidata, Kutz. 

-atfims, kutz. 

- ventneosa, Kiitz. 

-Scotica, W Sm. 

-Helvetica, Kutz. 

- lunata , W. Sm , nov. sp. 

- aquahs, W. Sm., uov. ip. 

Amphora ovalis, KiUz. 

Cocconeis Pcdiculus, Ehr. 
Cyclotella opcrculata, Kiitz. 
Surirella linearis, W. 8m. 

-bisenata, Br4b. 

Cymatopleura Soles (Kutz.). 
Navicula cocconetformi*, Greg., 
nov. sp, 

—— rhomboid©*, Ehr. 

—oraftttraervut, Br4b, 

—ierians, Kutz . 

firms, Kutz. 

—— ovali*, W. 8m. 

—auguitata, W. 8m. 

-- gioberuk, Ktilz. 

-eryptocephala, Kutz. 


Pmnulana major (Kiitz.). 

- viridis (Ehr.). 

- hemptera, Br£b. 

-acuminata, W. Sm. 

-lata (Br4b ). 

—— alpma, W. Sm. 

-late-stnata, Greg, 

- radios* (Kutz.), 

-acuta, W Sm. 

-tenuis, Greg 

-divergens, W. Sm. 

-stauronoiformis, W. Sm. 

Stauroneis Phopniccnteron (Ehr.), 

-gracilis, Ehr. 

-an ceps, Ehr. 

Syuedra lunaris, Ehr 

-radians, W. Sm with vara. /3. 

and y. 

Cocconema lanceolatum, Ehr. 

-cvmbiforme, Ehr . 

- Cistula, Ehr. 

Gomphonema acuminatum, Ehr „ 
with var. y. 

—• dichotomum, Kutz. 

-teuelium, W Sm. 

-capitatum, Ehr., with var. 8* 

- olivaceum ( Lvngb ,), 

.. intricatum, Kutz. 

Mendion circularc, Ag. 

-constrict urn, Ralfs. 

Ilunantiduim Arcus, Ehr. 

——- majus, W. Sm. 

-peetuiale ( Dilho .). 

-undulatum, W. Sm. 

Odontidium hyemale (Lyngb.). 

- mesodon (Bhr.). 

- anomahm, W, Sm., nov. »p. 
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Odontidium Tabellaria, W, Sm. Diatomella Batfouriana, W. 8m.. 
— Harrisoniif var. fr, W. Sm. boy. gen. 

Denticula tenuis, Kuts. Tabellaria tiocculosa (Roth). 

-obtusa ( Ijyngb .). -fenestrate (Lyngh.). 

-amuata, W . Sm. Melosira nivalis, W . Sm. 

Fragilana virescens, Ralfs, - dtstaus, Kutz. 

Achnarithidmm flexellmn, Breb. Ortbosira sjnnosa, W, Sm., nov. sp. 

-lanceoknun, Brtb. -onrimlccu (Mert.). 

Diatoma tcnue (Ag ). 

I shall now proceed to notice the new species and a few other® 
of novelty or rarity. 

Eunotia Camelus , Ehr. ? PI. IX. fig. 1. Length •00Q9". 

This is recorded in Kiitzing^ f Species Algarum/ published 
in 1849, as a native of the two widely separated localities, Cay¬ 
enne and Labrador. It occurred m a recent state, m one of the 
Bracinar gatherings, and has been observed by Professor Gre¬ 
gory in others from Carr Bridge and Ben Nevis, and by Professor 
Walk er-Arnott m one from Pell End, Lancashire. I have like¬ 
wise seen it fossil, but very rarely, in Lapland Bergmehl. This 
diatom, in the opinion of the Rev. Professor Smith, is certainly 
the E . Camelus of Ehrenberg and Kiitzmg, notwithstanding the 
inaccurate figure given by the latter, in which the base of the 
frustule is represented as concave. In the form under consider¬ 
ation the base is so remarkably straight, that it is difficult to con¬ 
ceive how an artist could have made such an error m its deline¬ 
ation. Professor Gregory, moreover, informs me that he has seen 
m the Mull deposit a form exactly corresponding with Kutzing’s 
figure; so that it is possible that two species may have been 
confounded together. Under these circumstances I consider it 
advisable to refer our diatom doubtfully to E. Camelus, and to 
add a figure for the guidance of the student. I have unfor¬ 
tunately no access to Ehrenbcrg^s illustration (Amer. t. 2). 

Eunoha tridentula, Ehr. PI. IX. fig. 2. Length *0005^. 

Found along with the preceding. It belongs to a little group 
of minute, linear forms, quite distinct from the more robust and 
convex series having the same number of undulations. The only 
station given by Kiitzing for this species is America. Dr. Gre¬ 
gory has observed it in a great variety of gatherings from Banff¬ 
shire ; Carr Bridge, Morayshire; from the Findhorn and from 
Ben Nevis. Professor Smith obtained it also last year at a hi^h 
elevation in Auvergne. It is probably therefore of general dis¬ 
tribution. 

Eunotia quatemaria, Ehr. PL IX. fig. 8. Length *0007 w . 

A species scarcely to be distinguished from the last, except by 
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the additional tooth or undulation. Cayenne is the only locality 
recorded by Kiitzmg, but, like the preceding, it has probably 
escaped notice on account of its minuteness. Since I detected 
it along with E . trideniula in one of the Braernar gatherings, 
Professor Gregory has observed it in those from Carr Bridge and 
Ben Nevis. l)r. Walker-Arnott has also met with it, and it is 
in Professor Smith's list from Auvergne. In this form, as well 
as in E . trideniula , the base is slightly concave, and there is a 
small undulation near each end. 

Eunotia incisa, Greg. Length *0008". 

First observed and well figured by Professor Gregory m Ins 
account of the rich fossil diatomaceous earth of Mull, published 
in the ‘Journal of Microscopical Science/ He lias since found 
it in various recent gatherings; in fact, it appears to be very 
generally diffused throughout the alpine districts of this country. 
It is of frequent occurrence m the Braemar gatherings. I have 
likewise seen it in fossil deposits from the United States. Pro¬ 
fessor Smith, I believe, entertains some doubts whether this 
diatom be a genuine Eunotia ; and it must be confessed that it 
has much the aspect of a Htmantidtuni , bearing a close resem¬ 
blance m form to H. Venei'is, Kiitz., as Professor Gregory has 
remarked. Kutzmg however admits it as a new species, and as 
the stnation is that of a Eunotia , I feel disposed to retain it as 
such. Although not strictly speaking a novelty, I refer to it m 
this place chiefly m order to correct a slightly erroneous view 
regarding the outline. In examining the frustule under a power 
of jthree or four hundred diameters, there does appear to be an 
incision or notch near each extremity of the frustule; hence the 
specific name. But on the application of higher powers the ap¬ 
parent notch is found to be a deception caused by the nodule and 
a slight contraction, commencing at the nodule and continued 
to the apex. It is, in fact, the nodule interrupting the marginal 
continuity of the frustule, which causes the appearance of an 
incision. I find among living specimens quite as extensive a 
range of form as is represented by Professor Gregory in the 
paper above referred to. 

Cymhelh aqualis, W. Sm. PI. IX. fig. 4. Length *0014/'. 

A very distinct new species, so nearly symmetrical as to be 
liable at a hasty glance to be taken for a Navicula . There is 
however a curve at the shortly produced, obtuse extremities. 
The atriue are fine, but not very close. This form was abundant 
in one gathering only, composed of coarse black peaty mud 
extremely difficult to clean. 
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CymheUa lunata, W. Sm* PI* IX. fig. 5. Length *0013". 

Another new species, about the same size as the last, but the 
striae arc much stronger and more distant, and the shape narrow 
and elongated. The larger segment of the valve has a gentle 
and equal curve, while the smaller segment is nearly straight, a 
character sufficient of itself to distinguish it from the larger 
(7. Helvetica , which is ventricose. From C. Scotica it is sepa¬ 
rated by the coarse stria? and the obtuse ends. 

Namcula cocconeiformh , Greg. MS. PI. IX. fig 6. 

Length *0008" to *0011". 

Navicula mgax , W. Sm. MSS. 

A new species, somewhat similar in outline to Achnanthtdtum 
fiexellum, with stria? so fine that I have not succeeded m re¬ 
solving them. I find that this species has been known for above 
a year to Professor Gregory, who had both sketched and named 
it previous to my detection of it m the Braexnar gatherings. 
He had obtained it from Elchies and various other places m 
Banffshire, and latterly from Loch Lcvcn. 

Pmnuhirm hemiptera , Breb. 

This species, found, as Professor Smith informs me, not un- 
frequently since the first volume of his work was published, I 
met with almost pure near the Pass of Killiecrankic early last 
summer. It was obtained by squeezing the moisture out of 
Sphagnum, and along with it occurred an undcscribed species, 
Ptmulana gracillima , Greg. MSS. In the autumn I again 
found it m the mountainous distinct of Redesdale m Northum¬ 
berland, by resorting to the same process, and singular enough, 
P. gracillima was there also, with scarcely any intermixture of 
other diatoms. P. hemiptera greatly resembles P. viridis, but 
is distinguished from it by the much finer striae, and perhaps 
also by a more strictly linear outline. It was scarce in the 
Braemar gatherings, and unaccompanied by P. gractlltma . 

Pinnularia latestriata, described by Professor Gregory from 
the Mull deposit, and found recent by Professor Smith in Grass- 
mere, is scattered through a number of the Braemar gatherings, 
generally associated with other of the alpine Pinnularia , as P. 
lata, P. alpina, P • diver gens, &c. Though not plentiful any¬ 
where, it seems to be generally diffused. Professor Gregory in¬ 
forms me that it occurs in more than half of the very numerous 
Scottish gatherings which he has examined. Professor Smith 
likewise found it in Auvergne. 
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Odoniidium anomalum, W. Sm PI. IX. fig. 7-9. 

Odonhdium anomalum, W. Sm., Ann. of Nat. Hist. vol. xv p. 7. 
pi. 1. fig 8. 

A new and very interesting diatom, discovered last summer 
by Professor Smith in the Cevenues at an elevation of about 
4000 feet, and by Professor Balfour and Mr. Lawson in Hraemar 
immediately afterwards It was exceedingly scarce, and mixed 
with Mehmra distant, Kiitz. This species is described and figured 
by Smith m his paper on the Dmtouiame of the South of 
France, recently published in tlie * Annals of Natural History.'’ 
Its chief character rests on the linear valves, constricted towards 
the obtuse extremities; but the very peculiar structure of the 
valves as seen in the front view affords besides a most conspi¬ 
cuous distinction This structure arises from the presence of 
(i internal cells,” which Professor Smith regards us an abnormal 
condition of the filament, because frustules of the more usual 
description (as occurring in other species) may be occasionally 
found side by side with others contauuug internal cells. Theo¬ 
retically, this view may be correct; but it is certain that m the 
only specimens lnllieito observed in Fiance and Scotland, the 
filaments are almost exclusively composed of frustules containing 
the internal cells, and which thence derive a most maihed cha¬ 
racter, while the normal frustules are, as Professor Smith justly 
remarks, rarely to be detected. It would be a very curious fact 
if tins diatom should piove to be known everywhere m an 
abnormal condition—and that that condition should he one of 
increased development. This so-called abnormal structure— 
which according to my view differs considerably from that exhi¬ 
bited in the figure which illustrates Professor Smith’s paper—is 
very beautiful under the microscope. Kach frustulc in the figure 
referred to contains an internal cell, elliptical or linear-elliptical 
(as the filaments happen to vary m breadth from *0000" to 
*0015"), converging to a point at each end, and traversed longi¬ 
tudinally by a median line. The following, on the contrary, is 
the result of my own observations, made, I may add, before I 
saw Professor Smith’s paper. When a frustulc becomes abnormal 
it is divided by an elliptically curved line, the centre of the 
curve approaching very close to the lateral margin, while the ex¬ 
tremities of the line terminate nearly m the middle of each end 
of the frustule. On each side of the termination of the line arc 
situated the minute nodules which are present m every condition 
of the diatom. A single frustulc is thus subdivided into two 
cells, as will be more readily perceiv ed by referring to the figures. 
The same arrangement precisely, takes place m the adjoining 
frustulc, only the direction of the line is reversed; so that when 

Ann . ^ Mag . N. J Hist. Scr. 2. Vol. xv. 17 
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the two frustulea are viewed in connexion, the lines form a 
symmetrical elliptical figure truncated at each end, for they are 
very far from converging to a point. The median line of the 
u internal cell,” represented bv Professor Smith's artist, is in 
fact the junction or two frustufes. A somewhat similar arrange¬ 
ment appears to exist in Meridian Ztnckeiri, Kiitz.*, as far as T 
can judge from the figures given by the author, for I have not 
had an opportunity of examining specimens myself. 

Among the interesting acquisitions made during the ex¬ 
cursion, the first place must unquestionably be given to a very 
minute form discovered in both Glen Callater and Canlochlan, 
but extremely rare. Judging from the general character of the 
frustules, Professor Smith was inclined to think that they be¬ 
longed to a filamentous species, but being unfortunately all m a 
scattered state, he could not with any certainty assign its place 
in the system. He therefore, with sonic doubt, bestowed upon it 
the provisional name of Grammatophora ? Balfouruina. Having 
had occasion to examine tins most remarkable diatom minutely 
in the preparation of tins report, I have conic* to the conclusion 
that Professor Smith is correct in referring it to one of the fila¬ 
mentous groups. My reasons for coinciding in this view are— 
1. That, apart from the peculiar structure, which of itself is 
almost sufficient evidence, there is a greater variation in the 
relative length and breadth of the frustules than would be likely 
to occur m other diatomaceous groups. In some the length is 
more than equal to twice the breadth, while others are exactly 
square, and between these two extremes Yvery gradation may be 
observed ; resembling m this inequality, J Vragtlarta, Odmtukum , 
Grammatophora, and other filamentous genera having piano- 
compressed frustules. 2. Two nodules exist at each extremity 
of the frustule, as m Odontidmm, Fragilaria, &c. 

With reference to the genus of this diatom I have ventured 
to take a more decided course, as it does not appear to me that 
it cau be regarded even doubtfully as a Grammatophora without 
doing violence to that genus. r iTie vittse m the frustules of 
Grammatophora arc, to borrow a portion of Kutzmg's defi¬ 
nition, a medio interrupts, plus minusve curvata*/' they are, in 
fact, with the exception of this interruption, continuous through¬ 
out ; whereas in the form under consideration they are as much 
interrupted at each end as they arc in the middle, and are be- 

* Professor Gregory informs me that this diatom was pointed oat to him 
by De Brt^bisson m a gathering made by me last summer at Dudriinpston 
Loch. 1 had not observed it nnself, and l)r. Gregory’s slide containing it 
is not at the present moment accessible. Dr. Gregory has since observed 
it in smm* Banffshire gathering*. 
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sides not in the slightest degree curved. Two internal septa 
run through the frustule, as in Grammatophora > and upon those 
the so-culled vittse are developed, but which, from the chums 
above mentioned, are so much abbreviated as to resemble elon¬ 
gated coloured nodules; for in the shorter frustules their form 
becomes merely oblong or even oval. Unquestionably there is 
an evident affinity with Grammatophora; but upon the whole, 
seeing that, besides the differences already referred to, all the 
known species of the last-named genus are marine, I hope it 
will not be considered as a rash proceeding if 1 propose to 
establish a new genus for the reception of this curious fresh¬ 
water diatom. 

Diatomella, nob. 

Frustules quadrangular (forming at first a piano-com pressed 
filament, at length separating). Coloured vittie two, straight, 
interrupted m the middle and at each end. Length 000 P' 
to -0010". 

Diatomella Balfour tana. PI IX. fig. KM 3 
Grammatophora ? Balfounana , W Sin. MSS. 

The general characters of this minute species are visible with¬ 
out difficulty under a magnifying power of* 400 or 500 dia¬ 
meters. The frustule is surrounded by a thickened border, and 
is divided into three more or less equal parts by two straight 
internal septa or bars not clearly defined externally, on cacti of 
which, at about equal distances between the middle and ends, 
are situated two dark-coloured short vitUr, while at the ends 
themselves the septa terminate in minute nodules In the most 
elongated frustules the coloured vittie are lineal, but they con¬ 
tract in proportion as the frustules diminish tu length, until 
they lose the character of vittrc and resemble nodules. The 
middle portion of the frustule is blank, while the spaces between 
the septa and the margin are transversely striated, but it requires 
a power of at least OCX) diameters to bring this character out. 
The frustules of this diatom are not unfrcqucntly seen m the 
process of self-division, and one of these I have represented in 
the plate. It will be perceived that a narrow separation has 
already taken place, and that in each portion the lateral stria? 
are apparent, while as yet there is only one septum. The next 
stage in the process would probably be the division of the single 
septum mto two, followed by the development of the blank 
middle space. 

Me to sir a ntvahs , W. Sm. 

A new species previously determined by Professor Smith, and 
which will appear in the forthcoming second volume of his work. 

17 * 
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I am not aware of the original station. It is scattered through 
two or three of the Braernar gatherings, and 1 found it near the 
Pass of KiUieerankie last summer. Professor Smith is, I believe, 
under an impression thut Cascmodiscus minor may turn out to 
be the sporangial form of this species. 

Melosira distans , Kiitz. 

I was not aware of this diatom having been previously col¬ 
lected in this country, until Professor Gregory recently informed 
me that lie had noticed it in a gathering from Elgin, as well as m 
some other collections from the north of Scotland, but believing 
that it was already known as a British species, he had not drawn 
attention to it. The gathering placed in my hands is remarkably 
pure, and agrees exactly with slides in my possession from Bilin 
and Habiehtswald, stations given by Kutzing. Professor Smith 
found it also in Auvergne. It is much to be regretted that a 
note of the precise locality of this diatom was not preserved, as 
it is the only station for till' rare Odontidium aiuma/um, which 
was found intermixed with it. 

Ortkostrn sptnofta, W. Sm. PI. IX. fig. 11—17. 
Orthosira spinom, W. Sm., Ann. of Nat. Hist. vol. xv. p. H. pi. L 

fig- »*• 

This is another instance of the all but simultaneous dis¬ 
covery of a new species by Professor Squill m France, and Pro¬ 
fessor Balfour m Scotland, It was collected by the former on 
Mont Dore, at an elevation of 4236 feet; by the latter m a 
locality where it would be produced under a corresponding tem¬ 
perature, if we take into consideration the difference of latitude. 
The structure of this plant is very interesting. The outer wall 
of the cylindrical filament is continuous, but separates sponta¬ 
neously at the junction of the valves, where the inner wall con¬ 
tracts m a rounded manner. The valve is here beautifully 
striated, the stria 1 being coloured and scmi-opake at the junc¬ 
tion, but soon becoming colourless, and gradually disappearing 
in the transparent tissue of the valve. When the orifice of the 
valve is examined, it is found to be closed by a concave diaphragm 
marked with radiating striae, coloured at the circumference and 
pale aud mouihform as they approach the centre, where there 
are usually three or four minute perforations. The peculiar 
character of the species lies, according to Professor Smith, m 
the valves or frustules being furnished at the point of junction 
with a fringe of spine-like processes; but I confess that 1 have 
been unable to make out this character to my satisfaction. I 
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have indeed occasionally thought that I perceived a fringe which 
reminded me of the pcnstouie of some Mosses, but on a closer 
inspection it disappeared; and what seemed to be extraordinary, 
I could not find the spines when 1 sought for them in the posi¬ 
tion lnosl favourable for their exhibition, viz. when viewing the 
valve vertically 01 m profile. The point then to be ascertained, 
seems to hi* the structure at the boundary line, where the val¬ 
vular striae terminate at the orifice, and those of the diaphragm 
commence. And 1 need not say, that it is with great deference 
that 1 venture to take a different view from so high an authority 
as Professor Smith, and to suggest that the appearance of spines 
may have been caused by an optical deception. It seems to me, 
after mtcrated examinations with both low und high powers, 
that the valvular striae simply curve round towards the edge of 
the orifice to meet those of the diaphragm. The striae (or vittse 
as they might well he called), being coloured and conspicuous, 
and the tissue of the valve very pellucid, do piesent, when 
viewed m certain lights and in certain directions, the semblance 
of short processes. In the view I have now given of the struc¬ 
ture of tilt* valve at the point of junction, I may however be m 
error, and J hope that other observers will endeavour to deter¬ 
mine the question The tilameuts of tins species vary in dia¬ 
meter from *00()7" to -0015". 

EXPLANATION OF PLATE IX 

Fig 1 Eunottu Camel us ? The lovvei figure represents an unusually de¬ 
pressed form 

Fig 2 Hvnotia tridental a 
Ftg.X F unoiia quatt maria 
Fig, 4. Cymbella teguahs. 

Fig 5. Cymbella lunaia. 

Fig. I), Namcula cocconeiformis . This and all the above a* seen under a 
power of 600 diameters. 

Fig 7 Portion of a filament of Odontidium anomaluin 

Fig, 8 Three fruttulcs separated, but otherwise m their relative position. 

Magnified 400 diameters. 
f\g 9. A single frustule more highlv magnified. 

Fig, 10. Frustules of Ihatomella Balfow'iaua ; magnified 400 diameters. 
Fig, ll, A frustule of the average proportion. 

Fig. 12. Frustule m the process of self-division. 

Fig. Id. Side view of frustule. Figs. 11-Id as seen under a power of 1000 
diameters. 

Fig, 14. Portion of filament of Or t honor u sptnosa; magnified 300 dia¬ 
meters. 

Fip. 15. Portion of filameut showing the character of the «t nation, &c. 

Fig. lfi. The diaphragm as seen vertically. 

Fig. 17 Orifice of valve with marginal stmtioo, (dosed by the diaphragm. 
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XXIV.—-On Fossil Echimdmm from the Island of Malta ; with 
Notes on the stratigraphical disti ibutum of the Fossil Orgamsms 
tn the Maltese beds. By Thom.in Wright, M .D. &c , Professor 
of the Natural Sciences m the Cheltenham Grammar School. 

[Concluded from p 1% ] 

Genus Sciuzaster (Agassiz, 1834). 

Urchins with a cordiforru test, broad and depressed before, 
narrow and elevated behind ; the ambnlacral summit excentral 
and nearer the povSterior border; the petition! ambulacra lodged 
in very deep depressions, the antcro-latcral much longer than 
the post ero-lateral pair; the single ambulacrum long and deeply 
sunken m the onteal sulcus; the peripetal fasciole surrounds 
the ambulacral star, and from one of the antero-lateral angles 
thereof, a second postcro-lateral fascicle arises, which passes 
downwards and backwards along the sides and under the anus, 
where it joins its fellow of the opposite side, the genital pores 
are two in number from the fusion of the autenor and posterior 
pairs; the five ocular plates are small and lodged m depressions, 
the eye-holes are microscopic. Schizaster differs from Hemiaster 
in possessing a postcro-lateral fasciole, and m having the antero¬ 
lateral ambulacia less divergent and lodged m deeper depressions, 
the anteal sulcus is also much deeper. 

Schizaster eurynotus , Agassiz. 

Svn. Echinus Spat anyuts compressus et lapidescens tn Melttensi 
topho , Sculla, Oorp. Mar. tab. 7. fig. 1. 

Echinus gladtatus vestitus et nudus Imperati, Klein, Echinod, p. 35. 
tab. 27 A. 

Spat any vs lacnnosus , Leske, no. 77. p. 227. 

Spa tanyus ranaltferus , Lamarck, Atom, sans. Vert. 2nd ed. tom. iii. 

p. 327; Grateloup, Foss. Ours. Dax, p. 07. 

Schizaster eurynotus, Sismondo, Mem. Echin. Foss. Nizza, tab. 2. 
fig. 3. p. 31 ; Agassiz and Desor, Ann. Sc. Nat. tom. viii. p. 2). 
serie 3. 

Spatanyus Sctlla, Desmoulins, Etudes sur les Echin. no. 24. p. 392. 

Test heart-shaped, depressed and rounded anteriorly, elevated 
and pointed posteriorly; ambulacral areas deeply excavated ; 
the single ambulacrum long, deep, wider m the middle and 
narrower at the anterior border, which is deeply grooved 
by it* antero-laterals slightly /-shaped; angle 52°; length 
l/jj inch : postero-laterals, angle 72°, short, ^ths of an inch ; 
apical disc with two genital holes near the posterior third; 
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single mterambulacrum elevated into a prominent carma ter¬ 
minating in a caudal hooked process. 

Description .—This Urchin resembles Schizaster canaliferus 
now living on the shores of the Mediterranean, and for which it 
has been mistaken by some naturalists, but an attentive study of 
the living and fossil species discloses characters by which they 
may he distinguished from each other. The test m 8. eurynotus 
is cordate, depressed before and elevated behind. The ambu- 
lacral areas are deeply depressed ; the odd or anterior ambu¬ 
lacrum is nearly twice the width of the pairs, it swells out m the 
middle, is blunted at the apex, and most contracted at the 
an teal sulcus, which is deep and narrow when contrasted with 
the wicfth it attains above. The poriferous zones lie at the base 
ol the walls of the sulcus; the? very narrow plates that compose 
the Hoor of this area are each studded with a row of small gra¬ 
nules. The antero-lateral ambulacra diverge at an angle of 52°; 
they are slightly /-shaped, and are 1^ inch m length: the 
numbers of holes in the zones are thirty-six and thirty-four. 
The postero-lutcral pair are short, and make an angle of 72°; 
they are T 7 0 ths of an inch in length, and have respectively 
twenty-six and twenty-four holes m their zones. The penpetal 
fascicle passes close to the base of the posterior pair, dips slightly 
into the space which separates the anterior from the posterior 
pair, runs at some distance from the anterior pair, passes close 
by the base thereof obliquely towards the an teal sulcus, into 
which it dips, and meets its fellow from the opposite side: the 
very narrow postero-lutcral fascicle is directed obliquely down¬ 
wards and backwards, and unites with its fellow at some distance 
below the anus. The test is depressed anteriorly and sloped 
away at the cheeks, whilst behind it is much elevated. The 
mterambulacrum forms an elevated ridge between the posterior 
arabulacral pair, and is produced mto a caudal-like process 
behind, beneath which the circular anus is pierced; the sternal 
portion of the odd mterambulacrum is tumid and convex; the 
basal portions of the lateral and anterior pairs slope gently 
towurds it; the tracks of the ambulacra are nearly naked as they 
approach the mouth, and are here perfoiated with buccal pores. 
The mouth is at the anterior third, and has a projecting under- 
lip; the tubercles on the upper surface arc small and of a 
uniform size; those on the sternum are larger, and are per¬ 
forated and set on crenulated summits; they are arranged in 
lines radiating from a postcal point; the tubercles of the mtcr- 
atnbulacral pairs are the largest. 

Affinities and differences .—This speciCB very much resembles 
the living S. canaliferus , but it may be distinguished from it by 
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the following characters:— S. eurynotus in broader and more 
depressed before, and is not proportionally so high behind as 
S. canal iferus ; the antero-latcral ambulacra are more divergent, 
and the postero-lateral pair arc proportionally longer in 8. eunj- 
notm than m S. canaliferus. The single ambulacrum is about 
the same depth as the pairs, and has the pores m a single file ni 
S, eun/notus , whereas m 8. canaliferus this area is much deeper, 
and the pores are not in single file, but arc crowded together, so 
that they form three rows in a part of the zone, the tubercles 
of the base are much larger in the living than in the fossil 
species. & eurynotus is distinguished from S, Parktnsom by 
itsy*-Rhaped ambulacra being less divergent, and the position of 
the apical disc, which is much nearer the posterior border m S. 
eurynotus; the anterior ambulacrum is likewise much wider and 
deeper m that Urchin than in *Sf. Parimsom * I he great develop¬ 
ment of the single niterambuluciuin, and bieadlh of the pos¬ 
terior border m S Desort sufficiently inaik that species as 
widely distinct from 8. eurynotus. 

Locality and position —Collected m bi d No. 4, the calcareous 
sandstone at Malta ; we have it also fiom Santa Munza, Coisica, 
sent us by M. Miclielin; it has likewise been found m the Ter. 
moyen de Perpignan, Cagliari. 

Sc hi zoster Dmn i, Wright, n. sp. PI. V T J. fig. 3 a-c. 

Test cordate, broad and much depressed before, miriow and 
much elevated behind ; ambulacral areas long, straight, and 
very divergent, pmpetal fascicle forma an acute angle on the 
anterior iutcrambulacra, apical disc situated at the posterior 
third of the dorsum; angle of the antero-latcral ambulacra 
44° ; angle of the postcro-lliteral pair GO 0 ; posterior border 
truncated obliquely downwards and inwards; sternal portion 
of the lnterambulacnun tumid and prominent at the base, 
amounting almost to a deformity. 

Dimensions ,—Ant era-posterior diameter 2 inches, transverse 

diameter 2-/ 0 inches, height at the deepest part l T f ^ mch. 

Description .—This remarkable Urchm wants the symmetrical 
proportions of the other Sclnzasters met with in the same rocks; 
it is rounded and broad before, and tapers into a narrow wedge- 
shape process behind; the dorsal surface inclines forwards at an 
angle of 17°; the arnbulacral areas are long. The single anterior 
area compared with 8 . eurynotus is narrow, and of a uniform 
width; it is 1/^ inch in length from the apical disc to the 
fascicle; there are twenty-four pairs of pores in the avenues, 
the external being much larger than the internal row, although 
this is properly speaking a generic character. The antero-lateral 
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ambulacra diverge nearly straight outwards at an angle of 44°, 
they form deep depressions m the test inch in length, and 
the zones contain thirty pairs of holes m each : the postcro- 
laterals are slightly petition!, and gently fitted outwards; thev 
are 7 }jjths of an inch m length, and diverge at an angle of 60 . 
The zones contain about twenty pairs of holes; the test being 
nearly as broad as it is long across the termination of the an- 
tcro-fatrral ambulacra; the anterior border is gently rounded, 
and lias a rather deep an teal sulcus for the ambulacrum , from 
the same point to the posterior extremity it tapers suddenly, 
which gives a wedge-shaped appearance to the test when viewed 
from above. The most remarkable feature in this Urchin is the 
curious form which the single lnterumbularrum assumes, owing 
to the great development ol'this area ; the dorsal surface forms an 
inclined plane having an inclination of 17 n ; the anterior part is 
therefore very much depressed, and the posterior part much ele¬ 
vated. The single lntcrarnbuiaerum forms a prominent benk- 
like process, beneath which the posterior border is broad, ami 
inclined downwards and fm wards; the sternal portion of this 
area is prominent and convex, towards which the basal parts of 
the lateral mterainbulaera slope suddenly forwards and inwards. 
The anus is pyriform, and placed high up underneath the beak- 
like process The mouth is situated near the anterior border; it 
has a large under-lip, but is crushed in the small specimen, and 
covered up m all the others before us The small apical disc lies 
concealed at the posterior third of the dorsum by the prominent 
apices of the lateral mterainbulaera. The penpetal faseiole takes 
a zigzag course along the outer borders of the ambulacra, and 
from the base of the antero-laterals it passes nearly at right 
angles across the anterior mterainbulaera to the external side of 
the single ambulacrum, where it makes another angle, then 
passes down the side thereof ^ths of an inch, dips into the sul¬ 
cus and unites with the opposite faseiole. The lateral faseiole 
commences at the angle near the base of the antcro-lateral am¬ 
bulacra, and passes downwards and backwards nearly m a straight 
line over the angle of the posterior border at some distance from 
the anus, and meets the out from the opposite side, at the 
middle line near the base ; m the triangle thus formed, the caudal 
process and anus occupy the base, and a depression lies beneath 
which is filled with tubercles somewhat larger than those on the 
dorsum, but smaller than those on the base; the tubercles are 
perforated and raised on prominent crenuluted bosses (fig. 3 e); 
the sternal and basal portions of the test, as well as the anterior 
border, being furnished with much larger tubercles. 

Affinities and differences .—The straightness of the pairs of 
ambulacra, and the narrowness of the single anterior ambulacrum, 
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are alone sufficient to distinguish 8. Desori from 8. eurynotus 
when viewed only from above, but when we add to these the 
remarkable oblique truncation of the posterior border (fig. 8 b ), 
the great tumidity of the sternum, and the sloping character of 
the sides of the base, we discover how widely different these two 
forms are from each other. The same group of characters serves 
to distinguish it from S. Parktnsont, but m this species the apical 
disc is much nearer the centre of the test; the antero-lateral 
ambulacra arc arched outwards, and the postero-latcrals are pro¬ 
portionately longer. 

Locality and straligraphical position. —Collected from the cal¬ 
careous sandstone bed No. 4, at Malta; the large specimen be¬ 
longs to the Bristol Institution, the others form part of Earl 
Ducic’s collection. We dedicate this species to M Desor of 
Neufch&tel, one of the learned authors of the ‘Catalogue raisonne 
des Echimdcs/ 

Schizaster Parkiimmi , Defrance sp. PI. V. tig 8 a-c. - 

Syn. Spatangus Parlcinsoni, Defrance, Dtct. Sc. Nat. tom. 50 p 96, 
Desmoulins, Etudes sur les Eelunides, p. 394. no. 29. 

Spatavgus lacunosus , Parkinson, Organic Ucmains vol. lii. tab. 3. 
%. 12. 

Schtsaster Parkimom, Agassiz and Desor, Oat. raisonnd, Ann. Sc. Nat. 
tom. viii. p. 22. 

Test cordate, depressed anteriorly, elevated posteriorly; apical 
disc nearly central; sides expanded and tumid; checks sloping 
and contracted; single ambulacrum rather wider than the 
anterior pair, of the same diameter throughout, except near 
the apex; antero-lateral ambulacra diverge at an angle of 35°; 
length 1 inch , postero-lateral make an angle of 66°; length 
■j^ths of an inch; posterior part of the back raised into a long 
prominent carina; posterior border obliquely truncated ; base 
convex; mouth near the anterior border ; anteal sulcus nar¬ 
row and of moderate depth. 

Dimensions. — Adult. Antero-posterior diameter inches, 
transverse diameter 2^ inches, height I inch. 

Junior. Antero-postcnor diameter 2 inches, transverse dia¬ 
meter 1*^ inch, height J T 5 ^ inch. 

Desertion.— We have identified this Urchin with that figured 
by Parkinson in his * Organic Remains/ not however without 
much hesitation, inasmuch as that figure is without details, and 
is moreover drawn from a distorted specimen* We have m vam 
endeavoured to find out the original, and have therefore, from 
the central position of the apical disc and the great divergence 
of the ambulacra, and from its being at the same time the rnojrt 
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common of all the Maltese Schizasters, and the one most likely 
to have been sent to Parkinson, adopted Defiance's identifi¬ 
cation. The test is heart-shaped, its widest part being at a 
line drawn across the disc; from this imaginary line the back 
slopes obliquely forwards, and the border is rather bevelled away 
at the cheeks; from the same line backwards there rises a pro- 
mment ndge which bends over into a short tail-like process. The 
ambulacral areas (3 a) are deeply sunken, the single ambulacrum 
has a tapering lanceolate form, and the anteul sulcus is deep and 
narrow; the poriferous zones lie in the angle of the depression ; 
they consist of twenty-five pairs of holes, of which the outer 
senes is the largest; the length of the petaloidal portion of this 
area from the apex to the fasciole is 1 ^ inch. The antero¬ 
lateral ambulacra (3 a) are more divergent in this species than 
m the other Schizasters met with m the same rocks, they are 
1^ 0 inch in length and are slightly curved outwards and back¬ 
wards ; they make an angle of 35° , the number of pores (3 c) 
m the zones is icspectively thirty-six and thirty-four, the apical 
eight pairB being almost microscopic: the poatero-lateral pair 
are T ^ths of an inch m length and slightly /-shaped ; they arc 
directed backwards at nn angle of 65°, and are proportionately 
narrower than the anterior pair, there are twenty-two pairs of 
holes in each of the zones, the upper six pairs of which arc 
microscopic. The penpeta) fasciole (3 b) is distinctly defined and 
passes close to the bases of the petaloid portions of the ambu¬ 
lacra, but at a short distance from the sides thereof it describes 
a curve mwards in passing over the anterior interarnbulacra, and 
dips obliquely into the antcal sulcus where it unites with that of 
the opposite side. The lateral fasciole is large and very distinct; 
it takes a backward and downward course towards the base of 
the posterior border, and joins its fellow at some distance be¬ 
low the anus; the two fascioles form the letter V m tlieir trujet 
on the test. The apical disc is situated very near the centre of 
the back, removed a little nearer to the posterior than the ante¬ 
rior border ; it is perforated with four equal-sized genital holes. 
The anus is oblong, situated high up m the obliquely truncated 
posterior border, in which is a triangular depression limited on 
the sides by the fasciole, and above by the anal opening and 
caudal process; the base is convex; the sternum is not very pro¬ 
minent, and has lines of tubercles proceeding in radii from a 
pomt near the border; the basal portions of the posterior amhu~ 
lacra are naked, and around the mouth buccal pores are seen 
which extend at considerable intervals along the trajet of the 
posterior pair. The mouth is situated m the anterior fourth of 
the base and has a projecting undcr-lip; the basal parts of the 
interarnbulacra glide into the general convexity of the floor of 
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the test; the lateral pair have a regular tuberrulation, but on 
the anterior pair the tubercles are larger and more irregular. 

Affinities and differences .—The nearly central position of the 
apical disc and the greater divergence of the anterolateral am¬ 
bulacra distinguish this Urchin from its congeners; the narrow¬ 
ness of the odd ambulacrum and the absence of the swelling-out 
in the centre of the same, serve to separate it from S. eurynotm ; 
the blunt caudal process, the small posterior border, and the 
general tumidity of the sides distinguish it from S. Dettori. 

Locality and stratiyraphical position .—Collected from bed 
No. 4, the calcareous sandstone ut Malta, where it is common , 
it is found likewise in the Molasse, middle tertnirics, of Mar- 
tigues, Bouches-dn-Rhonc. Fine specimens are contained m the 
British Museum, Jennyn Street Museum, and that of the Bristol 
Institution. 

Since the preceding sheets of this memoir have been passing 
through the press, we have liad the opportunity of examining 
the Maltese fossils belonging to the Geological Society, ami some 
that had escaped our notice in the British Museum collection ; 
from these new materials the following notes are now added.— 

Clypeaster Renin, Wright, n. sp. 

Test large, broadly pentagonal, and much elevated, border 
abrupt, margin thin and undulated, rising with steep sides ut 
angles of 00°, and with a very little curve towards the vertex, 
which is nearly central; pctaloulal portions of the ambulacra! 
areas large, nearly equal in width, and extending over nearly 
three-fourths of the sides; base quite flat; mouth small, pen¬ 
tagonal, nearly central ; basal ambulacral sulci proceeding 
from the angles of the mouth, nairow, and sharply detined; 
anus round, near the posterior margin; tubercles on the upper 
surface small and closely set together, those ou the base a 
little larger; apical disc nearly central and prominent, with 
an outer circle of genital holes, and an inner circle of eye¬ 
holes having the madreporiforrn tubercle m the centre. 

Dimensions . — Antero-posterior diameter 5/h inches, trans¬ 
verse diameter 5 A inches, height 2 7 \ inches. 

Description .—This large Clypeaster has been mistaken for one 
of the varieties of C. altus , but a careful study of its test dis¬ 
closes characters by which it is readily distinguished from that 
common form. The circumference is nearly pentagonal; it is 
rounded before, undulated on the sides, and nearly straight 
behind; the sides of the pentagon arc of unequal length, those 
forming the front of the test are the shortest, those of the 
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middle are somewhat longer, and the posterior single side is the 
longest. There is scarcely any margin to the test m this species, 
as the sides rise abruptly from the border to the* apex, making 
angles of 60' 1 with the base, and being only slightly curved in¬ 
wards , the dorsum is therefore very small m proportion to the 
diameter of the base. The pctaloidal portions of the ambulacral 
areas extend over nearly three-fourths of the sides; they form 
long elegantly-shaped petals, narrower in proportion to their 
length than those of C. altrn, and consequently allowing of a 
greater development of the intcrarnhulacral areas than m that 
species; the pctaloidal ambulacral areas are nearly all of the 
same length, width and structure; the centre of each petal is 
arched and costated, and forms a considerable relief on the sur¬ 
face of the test. The poriferous zones lie m slight depressions 
on thor sides, each zone contains sivty-two pairs of pores set 
widely apart; m the inner row the holes are round, m the outer 
row they are oblong, and both are united by straight oblique 
sulci; the external surface of the partition-wall between each 
pair is covered with a row of small tubercles. The bases of the 
ambulacra are open, but not so widely as m some other con¬ 
generic forms. The mteranibulacral areas are nearly flat, of 
moderate width, aud very uniform in their structure. The apical 
disc occupies the centre of the doisal surface; it consists of two 
circles of holes; the outer is formed of five small genital holes, 
the plates of which are not distinguishable, and the inner of five 
small perforated ocular plates, winch are distinctly visible at the 
apices of the ambulacra. The madreporiform tubercle occupies 
the centre, and forms u button-like prominence there ; the border 
is thin and undulated, and this portion of the test presents a 
striking difference to the obtuse marginal fold seen m C. altus . 
The base is quite flat; the pentagonal mouth is small and nearly 
central; the oral lobes are curved inwards at an acute angle, and 
the five ambulacral sulci arc sharply defined as they radiate 
from the sides of the pentagon to the border. The anus is 
rouud, ami is situated near the posterior border . the tubercles 
on the upper surface are small and closely set together ; those 
on the base are a little larger. 

Affinities and differences.—Clypeaster Reidii very much resem¬ 
bles C. umbrella both as to height, width, and the smallness of 
its tubercles; it is distinguished from that species by the follow¬ 
ing characters . (7. Retdn is more elongated ; the pctaloidal am¬ 
bulacra are longer and narrower; the interambulucra are flat¬ 
tened and slightly curved, the base is quite flat, and the oral 
lobes are curved acutely inwards. In C. umbrella the interam- 
bulacra are arched and costated, the base is concave, and the 
oral lobes slope oblique ly inwards. Compared with C. altus, the 
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differences are found to be still greater: in V. Reulii the test is 
broader in proportion to its length ; the petaloid ambulacra arc* 
narrower; the poriferous zones are not so open at the base. The 
apical disc is convex and prominent m V Radix, and depressed 
in C. altus . In C. Retdn the border is thin and sharp, and the 
base is flat. In C, altus the border is thick and rounded, and 
the base is concave. In C. Retdn the mouth is small, and the 
oral lobes curve acutely inwards; whilst m C. altus the large 
mouth lies at the bottom of a concave depression formed by the 
gradual inward sloping of the lnterambulacra. The distinctions 
between our species and that of C. scutdlatus aud C. mnrgmatus 
are so well defined, that it is unnecessary to make a comparison 
with them. 

Locality and strahgraphical position. —This species is appa¬ 
rently from bed No. 1, theGozo marble, but this we cannot with 
certainty state. Fine specimens are in the .lerrnyn Street Mu- 
scum, and in the collection of the Geological Society of London. 
We dedicate this species to his Excellency Sir W ilham Reid, 
Governor of Malta, whose laudable efforts to form a public col¬ 
lection of Maltese fossils have greatly contributed to our know¬ 
ledge of the paheontology of the island. 

Genus Pygohh ynchus, Agassiz, 1839. 

In the dismemberment of the genus Nucleohtes of Lamarck, 
M. Agassiz has not been so fortunate as m other groups of 
Echimda the characters on which, for example, Catopygus and 
Pygorhynchus are distinguished from Nucleohtes are not satis¬ 
factory, as they undergo important modifications in the different 
species grouped together m each of these new genera. If we 
take a type specimen of each genus only and compare them 
together, we admit the distinctions pointed out; but when we 
examine several species of each of these genera, wc observe the 
characters gradually blending into the primary type form: as 
representatives in time, the grouping is valuable, but the zoolo¬ 
gical characters m our judgment are too indefinite to found 
genera thereon. With these remarks we refer provisionally the 
small Nucleolite before us to the section Pygorhynchus, which 
is thus characterized by Agassiz :—" Form elongated ; ambu¬ 
lacra distinctly petaloid, often costatcd as in Echinolampas . 
Mouth central or subcentral, pentagonal, surrounded with five 
large lobes, and a distinct rosette of buccal pores. Anus pos¬ 
terior, nearer the superior than the inferior border/ 1 All the 
species of the genus Pygorhynchus belong to the nummuhtic 
and tertiary rocks; those of the genus Catopygus, with one ex¬ 
ception, are cretaceous forms. 
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Pygorhynchm Vauealli, Wright, n. sp. 

Test oblong, wider behind than before; interainbulaerum pro¬ 
duced into a caudal elongation ; petaloid portions of the am- 
bulacral areas narrow and short; sides tumid; anus small, 
round, nearer the inferior border than the dorsuui, with a 
projecting beak-like process arching over its upper border, 
and an oblique truncaturc of the lower part of the border 
below ; base slightly concave; mouth pentagonal, nearly cen¬ 
tral ; oral lobes small; rays of the poriferous star around the 
margin short. 

Dimensions .—Antcro-posterior diameter 1A inch, transverse 
diameter -^ths of an mch, height nearly r b n ths of an inch. 
Most of the specimens average only from one-half to two-thirds 
of these dimensions. The large specimen before us is the most 
perfect we have examined. 

Description. —This small Urchin has an oblong form , it is 
rounded before, a little enlarged towards the junction of the 
middle with the posterior third, which is produced into a caudal 
process. The sides are tumid, and the upper surface is flat¬ 
tened; the petaloid portions of the ainbulacral areas are narrow 
and short, and form only a star on the dorsum ; the single 1 and 
postero-latcral areas are nearly alike in width and length ; the 
antero-lateral pair are rather wider and shorter, they arc /jfths 
of an inch m length, and are slightly curved forwards and 
outwards, their poriferous zones contain eighteen pairs of 
pores, arranged in narrow rows, and not united by any apparent 
slit. The postero-latcral areas arc ^ths of an inch in length, and 
their zones contain twenty pairs of pores j these areas are directed 
much backwards, which makes the width of the lateral interarn- 
bulacva proportionally greater. The apical disc is nearly central, 
but nearer the anterior border; it has four large genital pores, 
and flvc well-marked eye-holes. The single ambulacrum is almost 
identical in length and width with the posterior pair, the apices 
of all the ambulacra arc rather rounded than lanceolate The 
lateral mterambulacra w r e ha\e said are very wide, but the single 
luterambulacrum is narrow, and forms a conspicuous prolon¬ 
gation or beak-hke process, which arches over the upper border 
of the round anal opening, situated rather below' the middle of 
the posterior border, m an oblique truncaturc of the test: this 
beak-like process is not seen m the small specimens before us; 
it would therefore appear to be a character of the adult con¬ 
dition only. The base is slightly coneuve towards the mouth, 
which is situated nearer the anterior bordei; it has a pentagonal 
form, with five small oral lobes covered with tubercles; between 
them, the terminations of the ambulacra form five short pori- 
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ferous jietaIs. The tubercles ou the upper surface are small and 
irregularly disposed on the plates; those on the base are a little 
larger, especially m the vicinity of the mouth. 

Affinities ana differences, —This species resembles Catopygus 
fenestratus from the upper chalk of Ciply, Belgium, but is di¬ 
stinguished from it by having the sides more tumid and the 
upper surface flatter , the posterior border in likewise more pro¬ 
duced ; it distinctly differs from it however m having the base 
slightly coneav<b and the oral lobes les* developed. It differs 
from Nucleohtes (Pygorhynchus) subcar mains, Goldf., from the 
middle tevhuries of Bunde, m having more tumid sides, a less 
concave base, and a different form of tin* anal opening. From 
the very brief notice of (Jatopygns confornm , l)esor, from the 
tertiarios of Orghmde, it is impossible to form any idea how far 
it may resemble that form, as it is neither figured nor described, 
but merely entered m the ‘Catalogue raisonne* with this re¬ 
mark * iS Mais Farms ebt un pen plus has, et la face supeneure 
plus surbaissec.” 

Locality and strati graphical position. —Collected from bed 
No. 1, Malta, where it is extremely rare Specimens are m the 
collection of the Geological Society, the Jerniyu Street Museum, 
and the cabinet of Earl Duciu. We dedicate this species to 
Dr. Vassallo of Malta, under whose judicious care and continued 
research the public collection of Maltese fossils has been greatly 
enriched. 

Spatangus Vesmarestii, Goldf. 

Syn. Spatangus Desmaresth, Goldf. lVtref. p. lf>3. tab. 41, fig. 4 a—c; 

Agassi/ and Dewor, Cat taisonne, Ann. Sc. Nat. tom. vm. p .7 

Test cordate, arched and cannated ; ant cal sulcus broad ; peta- 
loid portion of the antero-lateral ambulacra long, narrow, and 
curved outwards and a little backwards, angle of inclination 
18°; postero-laterals long and narrow, angle 00°, only a few 
moderate-sized tubercles on the mterambulacral plates between 
all the auibulacral areas, border slightly obtuse; posterior 
part truncated; anal opening transversely oblong; base* plano¬ 
convex ; tubercles moderate in size; mouth transversely ob¬ 
long, situated at the junction of the anterior with the middle 
third; tubercles on the upper surface very small. 

Dimensions,— A German type specimen. Antero-posterior dia¬ 
meter 2 T 7 n inches, transverse diameter 2 -/b inches, height 1 ^ 
inch. 

A Maltese specimen. Antero-posterior diameter ] T W 0 inch, 
transverse diameter l«j?« inch, height ££ths of an inch. 

Desnnption, —This Urchin is well known from the admirable 
figure in Goldfuss. Its upper surface is more convex and hi- 



from the Island of Malta . 273 

dated than in the other congeneric species; it is higher behind 
than before, and has a blunt ridge which passes backwards from 
the disc to the border. The antero-lateral pctaloidal ambulacra, 
i$ths of an inch in length, curve a little outwards, fonmng an 
angle of 18°; their zones contain from twenty-two to twenty- 
four pairs of pores, separated by rather thick partitions of the 
test. The postero-lateral areas are narrower than the anterior 
pair, and lather more than an inch in length; their zones con¬ 
tain from twenty-eight to thirty pairs of holes, and they form 
angles of 00°. The mtcr&mbulacial areas arc wide and largely 
developed m this species; the upper plates in these areas, lying 
between the ambulacra, support only very small perforated 
tubercles, arranged in groups of tlirees and fours, and disposed 
on all the areas; this character serves to distinguish S. Des - 
marestn from all its congeners at present known the small 
tubercles on the dorsal surface arc very small, and closely set 
together. The single ambulacrum is lodged m a broad shallow 
valley, which forms however a considerable aiiteal sulcus; the 
pores in this area are so much covered up with matrix in our 
specimen, that we are unable to count their number. The pos¬ 
terior border is truncated, and the large transversely oval anal 
opening occupies the upper part of this region. The shelly 
matrix entirely conceals the course of the subanal fasciole. The 
sternal portion of the mterarnbulacrum is slightly convex, and 
covered with small tubercles that radiate m lines in all direc¬ 
tions from a central point; the basal portions of the anterior and 
lateral mfccrambulacra are covered with larger tubercles, and the 
naked intermediate spaces indicate the trajet of the basal por- 
tions of the postero-lateral ambulacra from the border to the 
mouth. The mouth is situated at the junction of the anterior 
with the middle third; it is much elongated trausversely, and 
luus five poriferous petals surrounding it. The apical disc is 
small and nearly central; it has four genital holes and five small 
eye-holes. 

Affinities and differences.—* The inflation of the test, the small¬ 
ness of the large tubercles on the upper surface, and their pre¬ 
sence on the mterarnbulacrum, serve to distinguish this species 
from its congeners. 

Locality and- stratiyraphical position. —Found with 8, Hof 
mami in bed No. 4, the calcareous sandstone at Malta, where it 
is rare. The Maltese specimens wc have seen are small, and do 
not exceed the dimensions given; they arc contained in the col¬ 
lections of the British Museum and the Geological Society. In 
Germany it is found in the middle tertiaries at “Duberge bei 
Biinde, and at Astrupp bei Osnabriick ” The admirable figure 
given by Goldfuss of this species is all that can be desired. 

Ann. tf May. N. Hist . Ser. 2. VoL xv. 18 
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Genus Eupatagus, Agassia, 1847. 

Spat&ngoid Urchins, with a cordate or elliptical form, more or 
less depressed ; the petaloid portions of the antcro- and postero¬ 
lateral ambulacral areas are wide; the single area is lodged m 
a shallow anteal sulcus, and the entire ambulacral star is closely 
surrounded by a broad well-defined penpeta) fasciole, which 
undulates round its margin ; within this fasciolar space, the m- 
terambulacral plates carry very large perforated tubercles raised 
on crenulated bosses, and surrounded by wide smooth arcolas, 
like those in the genus Spntangus, The heart-shaped shield, 
beneath the anal opening, is likewise surrounded by a well- 
defined Buhanal fasciole. The basal portions of the postero¬ 
lateral ambulacra form broad, naked bands, between the poste¬ 
rior border and the month. The other characters resemble those 
of Spatangus , from which it differs however in possessing a pen- 
petal fasciole . 

Eupatagus De Konmckn, Wright, n. sp. 

Syn. Spatangus De Kminckii , Wright, Ann. of Nat. Hist. vol. xv. 
p. 178. 

The test of the original specimen of Eupatagus De Komncku 
having had the external layer of its shell and consequently its 
fascioles denuded, we are now enabled to correct our determi¬ 
nation of this species from a specimen in the collection of the 
British Museum, m which these important parts of the anatomy 
of the skeleton are well preserved. For the description of this 
Urchin see our article Spatangus De Kontnckii, to which we 
subjoin the following note:—The peripetal fasciole is rather 
broad, surrounding with little undulation the ambulacral star, 
and forming a well-defined boundary between that portion of 
the upper surface with large perforated tubercles, and that part 
with very small tubercles; the subanal fasciole heart-shaped, 
rather broad, and enclosing a slneld-like space filled with larger 
tubercles; it extends from the prominent point of the base to 
near the lower part of the anal opening. 

Scalarta Duciei, Wright, n. sp. PL VII. fig. 4 a, b. 

Diagnosis. —Shell turriculated, imperforate; spire gently taper¬ 
ing ; whorls ten, with transverse prominent plates and longi¬ 
tudinal elevations. The transverse plates, nineteen in number 
on the body-whorl, are formed of numerous thin shelly lamina 1 , 
closely united where they proceed from the whorl, but out¬ 
wardly they expand and form a rather irregular undulated sur¬ 
face ; each plate describes three curves; two of these, the 
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anterior and posterior, arc short, and the central one is long, 
forming an arch over the whorl; the posterior, at their junc¬ 
tion with the central curve, form angles, from whence blunt 
spiny processes proceed; these form a conspicuous ridge on 
the posterior upper part of the whorls; the junction of the 
anterior with the central curves forms a canna on the body- 
whorl, which commences at the posterior border of the aper¬ 
ture, and terminates at the anterior part thereof, at a dis¬ 
tance from the umbilical ridge. The longitudinal elevations 
form a kind of cellular structure; between the plates they arc 
seven or eight m number, and on them aud the intervening 
surface of the shell, delicate longitudinal lines are sculptured. 
The aperture* is entire, and is round or inclining to an oblong. 

Dimensions. —Length 2y^ inches, diameter of the body-whorl 
l $ths of an inch. 

Collected from the calcareous sandstone No. 4, at Malta. 

Lenticuhtes complavatus , Defrancc. PI. VII. fig. 4 a, b. 

Genus Lbnticuiutes, Lamarck. (Subkmgdom Radiata . 
Class Foramimfera . Order HehcAJsteguos, IPOrb. Family Nan- 
tiloidaf .)—Shell nautdoul, equilateral, spire rolled on the same 
plane, compressed, sublenticular, raultilocular; whorls apparent, 
opening narrow, triangular, prominent, against the penultimate 
turn of the spire. 

Diagnosis. —Shell oblong, lenticular, much compressed; septa 
convex, with longitudinal partitions, growth lines very appa¬ 
rent. Long diameter y^ths of an inch. 

This beautiful Forammiferous shell occurs in great abundance 
in No. 2, the yellow sand with blackish grains; m fact it forms 
large masses of rock in this bed. As it is constantly associated 
with the Echinoderms, we have added a drawing thereof. De- 
france noticed, but did not figure this fossil; he collected it at 
“ Anvers pres de Pontoise, k l)ax, k Loignan pres de Bordeaux, 
k Boutonnet pres de Montpellier, et en Italic dans les couches, 
qui paroissent appartenir au calcaire coquilher grossier*.” 

EXPLANATION OF PLATES IV. V. VI. and VII. 

Plate IV, 

Fig, 1. Cidaris Mehtensis : ft, the upper surface; 5, side view of the arn- 
bulacral and interambulacraf areas, natural size; c, an interam- 
bulacral plate, aud a portion of an ambulacral area with the 
poriferous zones, magnified. 


♦ Diet. Sc. Nat. tome xxv. p. 453. 


18* 
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Fig 2. Echinus Duciet : a , upper surface, b t side view, natural size; 0 , the 
form of the mouth-opening, showing the disposition of the mar¬ 
ginal notches , d, the five jnvvs and teeth “ tv situ” imbedded m 
a mass of rock, 0 , the apical disc, showing the arrangement of 
the genital and ocular plates; /, two mterambfllacral plates, and 
a portion of a poriferous zone, magnified 

Fig 3 Echinolampas Deshay esit a , the upper surface, h % the under sur¬ 
face, natural size ; r, a portion of tne test, showing the tubercles, 
magnified; d, a jxirtiou of an ambulacral area, and poriferous 
zones, magnified. 

Plate V. 

Fig. 1. Brissus l at us a. the dorsal surface, reduced one-third m si/c; 

by the apical disc, magnified , c, the perforated tubercles, with 
their cronulftted bosses and encircling graimles, magnified, 

Ftg. 2. Brvtsus obhmyus «, the upper surface, showing the- petaloid ain- 
bulncral star and pervpetal fasciole , b, the under surface, showing 
the Kubanal fasciole, natural size; mouth, and the fuijet of the 
naked basal portions of the ambulacra; r, the tubercles, and 
their circles of granules, magnified. 

b\g 3 Sehiz aster Paiktnsom . a, the upper surface, showing the pctaloul 
amhulaeial star, the penpetal and lateral fasciolcs, the natural 
size, b , a portion ot the penpetal fasciole, with the boundary 
grannies, magnified, e, a portion of the poriferous zones, mag¬ 
nified 

Plate VI. 

Fig 1. Brtssnpsis Duciet a , the upper surface, showing the pctaloidal 
ambulacral star, surrounded In the pcripctal fasciole, reduced 
one-tlnrd ; b s six plates with small poriferous tubercles from the 
anteal sulcus; c, form of the pores, and arrangement of the tuber¬ 
cles m the poriferous zones ; d , the larger perforated tubercle*, 
and tlieir erenulated bosses with their circlets of granules ; e, a 
portion of the peri|>etal fasciole, showing how distinctly it is 
defined from the rest of the surface by rows of granules 

Fig 2. Brissopsis crescenticus a , the upper surface; b, the under surface, 
natural size; c, the arrangement of the pores, near the apical 
portion of one of the zones. 

Fig 3. Schtzaster Desori : «, the upper surface; b, the under surface, 
natural size; r, the perforated tubercles, with their circlets of 
granules and erenulated bosses, magnified. 

Plate VII. 

Fig 1. Ilemiaster Scilia : a, the upper surface, showing the ambulacra] 
star and pcripctal fasciole, natural size; 6, the under surface of 
the same test; c, a lateral view, to show the great height of this 
species ; d, the perforated tubercles and encircling granules, mag¬ 
nified, e, a portion of the single ambulacrum, showing the 
arrangement of the pores; /, a portion of a poriferous zone. 

Fig 2. Hernias ter Cotteauu : a, the upper surface, natural size; 6, the 
perforated tubercles, with their circles of granules; c, portion of 
a poriferous zone; d, portion of the penpetal fasciole, with its 
boundary granules. 

Ftg. 3 Scalar%a I)ucm : «, shell, the natural size , b , a fragment showing 
the mouth, 



277 


Mr. P. H. Go»&e on a new species of Leech . 

Fig. 4. Lenttcuhte* complanatus : a, natural size of this Foraminiferous 
shell; b, a section magnified, showing the cells:—large rocky 
masses of this fossil occur m the yellow sand associated with the 
Urchins of that deposit. 


XXV,— On Monopus mcduaicola, a species of Leech . 

By Philip IIeniiy Gosse, A.L.S. 

[With a Plate ] 

In my ‘Devonshire Coast ’ (p. 359) I have mentioned the occur¬ 
rence of a small Leech parasitic on the Medusa, Witlsia stella/a. 

As I have not been able to assign it to any recognized genus 
of the fhi udinidaiy I will here repeat the characters, give a figure 
of it, and appropriate to it a name. Though the note and the 
drawing taken of it at the time, are not so detailed as I could 
have wished them to be, yet as T can answer for their accuracy 
so far as they go, they will at least serve to identify the form, 
should it occur again. 

Monopus (mihi). 

Body soft, subcylmdncal, depressed ; anterior sucker Imper¬ 
fect ; posterior a circular disk, at the extremity of u short thick 
truncate column, distant one-third of the total length from the 
anal extremity, on the ventral side. Anterior extremity obtuse; 
posterior briefly attenuate. Lyes eight, set around the frontal 
margin of the anterior disk. Intestinal canal straight, simple ; 
anus terminal. 

Monopus medusxcola (mihi). 

Less than I line in length ; pellucid : eyes hyaline : parasitic 
on Medusae. 

The ovary was ample, and contained a number of clear, glo¬ 
bular, highly refraetde ova, variously grouped, m the posterior 
moiety of the abdomen. Close-set transverse annuli surrouuded 
the anterior portion. The intestinal canal had two fusiform 
swellings, and was enveloped near the oesophagus with opake 
cloudy matter. 

The generic name was suggested by the foot-like appearance 
of the posterior sucker. 

EXPLANATION OF PLATE VIII B 

Fig. a . represents Monopus medwncola t ventral surface. 

Fig, 6, the same, laterally. 

58 Huntingdon Street, Barm bury Park* March 5, 1855. 
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XXVI.— On Ancylus oblongus and A, fluviatilis. 

By William Clark, Esq. 

To the Editors of the Annals of Natural History . 

Gentlemen, Norfolk Crescent, Bftth, March 1855. 

I present an account of two very interesting members of the 
subaquatic pulmoniferous family of the Limneada> f the Ancylus 
oblongus , often termed “ A. lacustns ” or Velletia lacvstris, and 
the A, fluviatilis, which have heretofore caused some difficulty 
with respect to their relations with each other and to natural 
position, and even now excite attention; but I believe these 
animals have been brought to a pretty safe anchorage by the 
Rev. M. J. Berkeley. I have m some of our scientific publi¬ 
cations read his observations on one or both (?) these species, but 
they have escaped my memory, and I have not at present the 
means of reference; the ground therefore is almost new to me, with 
this advantage, that whatever errors 1 may commit, will be cor¬ 
rected by consulting that eminent naturalist's notes; and perhaps 
my comparison of the two animals with each other, and with the 
Ltmneada *, may offer some new points of view, both as regards 
their internal anatomy and external aspects, and the generic 
considerations connected with natural position. I have been 
tempted to enter on this memoir in consequence of the extra¬ 
ordinary abundance, at Exmouth m 1854, of both these species, 
and one of the standards of comparison, the Limneus pereger. 

No genus has received greater changes of position than An~ 
cxjlus ; the only two British species have even been consigned to 
separate genera, the Velletia lacustns and A. fluviatilis ,—a most 
unfortunate disseverance, as the organs of both are all but iden¬ 
tical. The animals have been pronounced at one time Pectini- 
branchiates, at another Cervicobranchiates, and agreeably to the 
surmises of conchologists have been passed to and fro, from 
their most ancient site as Cyclobranchiates, to Hahotts, Crepidula , 
&c. The zoologists who have assigned them a natural location 
are Mr. Berkeley, Dr. Gray, and M. de Ferussac: as to the 
Rev. L. Guildmg, whom M. Deshayes quotes as a dominant 
authority, his account of the animal of Ancylus is very incorrect. 

As 1 consider Ancylus more in harmony with the Linmeadan 
type L. pereger than either Physa and Planorbis, I should have 
preferred depositing it as a section of that genus, but I fear the 
present race of malacologists are not prepared for so decided a 
measure. I have adopted the A . oblongus, the Velletia , nonnull., 
from having given it a close examination, and as being the 
dextrorsal species, for the type of the genus Ancylus , and the 
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standard of comparison with the A. fluviatilis and Limneus 
pereger , 

Ancylus oblong us > Brit. Moll. vol. iv. p. 188 pi. 122. fig. 5. 

Ancylus lacustris> auct. 

Velletia lac us tr is, nonnull. 

Shell an elongated, subdepressed, laterally compressed, coarsely 
wrinkled light horn-colourcd cone, with a posterior somewhat 
horizontal vertex. 

Animal pale yellow drab, aspersed with dark lead- or cloud- 
coloured minute points varying in intensity ;—we have thus at 
the outset the characteristic colouring of the Limneadan tribe. 

Though the shell is of similar character with the A. fluinattlis, 
the organs instead of being heterostrophe as m that species are 
dextrorsal. 

The mantle is even with the margin of the shell and bounded 
by a frosted line, within which are three irregular, somewhat 
distant, peripheral cordons of minute, hyaline white, comma- 
shaped fillets, the whole having the aspect of a spangled fringe : 
this, and the form of the shell-cone, are the nearest approaches 
to Patella , with which genus it has generally been associated by 
the older authors. The head is Hat and broad, springing from 
a short thick neck, and forming a rather elongated hood or veil, 
emargmate m the centre, so as to appear bilobed, having the 
edges finely crenate: there are no head or neck lappets, but 
there ib a medial rib terminating in a small limited erect flap at 
the anterior point of the head, beneath which is the crosial 
puckered buccal orifice leading to a palate of two soft fleshy 
lobes rounded m front and pointed behind; between these a 
tolerably long tongue, with the rachis garnished by extremely 
close-set fine wiry lamina?, that incline posteriorly like the 
strands of a feather, and pass through the oesophagus into the 
stomach. 

The two tentacula are contractile, short, flat, subtriangularly 
tapering to a rounded termination, very divergent, with large 
eyes in front at their bases, with rnther an internal inclination. 
The foot is a narrow elongated oval disk, rounded at both ends, 
and has a very limited locomotion. 

The oesophageal collar or brain consists of two principal and 
other smaller ganglia m close contiguity, which tnrow off the 
usual nervous threads, and on each side of them are the pale 
yellow subrotund lobular salivary glands. The muscular system 
exhibits no peculiarity, distributing to every part of the body 
the necessary strands, and displaying their interlacements at all 
angles and planes. 

The stomach is white, submedially transversely contracted, 
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and divided by a depressed line which gives a bilobed aspect; it 
is ridged ext era ally at the cardia, and within is furnished with 
muscular fillets; the intestine is simple throughout, and on 
leaving the pylorus winds to the dexter wide, terminating just 
within the respiratory cavity. The liver is a large pale greenish- 
yellow granular mass, deposited below the muscle around the 
upper part of the com*. 

The sac of viscosity is m close union with the pericardium, 
inclining to the left of the dorsal region, the canal of which 
from its minuteness escaped our research, but it doubtless is 
concurrent with the intestine and rectum. Tin* heart and 
auricle, of pale yellow, are at the bottom of the left side of the 
respiratory vault. The ovary at the apex of the spire, of a 
yellowish-white colour, is attached to the hmdemiowt lobe of 
the liver, and presents the figure of n subrotund granular mass 
or minute bunch of grapes, having a slender twisted or smuated 
white oviduct that enters the matrix at its lowest point. The 
very small bladder is white, sometimes pale blue, elongated or 
flask-shaped; it floats by its long canal between the testicle and 
matrix, and probably pours its contents into the latter, but the 
extreme minuteness of the parts did not permit us to verify that 
point. The testicle is a large granular mass, and can be seen 
through the mantle, lying on the dorsal region posterior to the 
heart and auricle, partially united to the lower portion of the 
matrix, which is of very irregular diameter ; the vas deferens is 
easily traced to the termination of the verge. 

The verge is under the right tentaculum and is retractile : wc 
have seen it in every phase : in the genial season it is large, 
fleshy and subeylindneal. The orifice of the matrix is very con¬ 
siderably below it, close to the valve of respiration. It is difficult 
to conceive how such a constituted animal should be mistaken 
for a Pectinibranchiate, unless, as is mentioned below, the 
packet of parasites has passed for branchial filaments. The 
mantellar collar, which is more or less an attribute of all the 
Pulmonifera, is in the Ancyh a slender cord, plain on the left 
side, but forms at the respiratory cavity a rather elongated nar¬ 
row expansion or fillet, which mi have often seen the animal 
elevate for respiration, or to eject the faecal rouleaus: when the 
organ of respiration is opened, the network does not appear 
greatly developed: the artery, vein, and the descending aorta 
could not be verified. The heart and auricle are with difficulty 
observed in the pericardium. 

The above observations show that this animal is a true Lim- 
neadan : we do not pretend that thev are without error, for it is 
extremely difficult to separate and define the exact position and 
precise form of the organs of so minute a creature. 
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We hope to prove that the next species, the sinistrorsal A. 
ftmiatilis , is an undoubted congener of our present animal, and 
that both will be acknowledged to have every essential character 
of the Lvnnet. 

The reproduction of the Ancyli, and Ltmncada in general, is 
that of the Hehctda, a congressional hermaphroditism, though 
differing m some curious particulars. Our dredger has repeat¬ 
edly verified in this species the recorded accounts of the singular 
anorogenous concatenations of this family when under the ge¬ 
nial influences,—another proof of their race, from habitudes, in¬ 
dependent of animal structure. 

This species abounds at Exmouth on aquatic plants I have 
never seen it on stones, as is generally the case with A.Jlvvia- 
tihs. The animal at this season (July) is infested with fourteen 
to twenty or more of a species of Gordius or Filaria, which arc 
slender, cylindrical, and very vivacious, blunt or rounded at 
both extremities; they fix themselves between the mantle and 
the body around tbe pedicle of the foot, and are m constant 
vibration,—so much so, that a novice might mistake them for 
branchial filaments. One would suppose that such a colony 
of vigorous parasites must greatly annoy the " bhu'fi ciaire I 
have examined 100, and all had this retmue. 

AnnjJus fluviatilis, auct. 

The shell presents a more elevated and regular cone than that 
of the Ancylus oblong us, and when cleansed from its ferruginous 
coat, is of a clear, very light, delicate horn-colour, and adorned 
with fine close-set raised striae that diverge from the apex to the 
periphery of the aperture; the vertex is posterior. 

Tlie animal is so gcnerically similar to the preceding species, 
that it will not be necessary to do more than to present a com¬ 
parative view of their organs. 

This species is smistrorsal, but that is a mere accidental con¬ 
dition involving only a transposition of the organs. The prin¬ 
cipal variation as regards the shell is its more circular figure, and 
in respect of the animal, the foot is shorter and broader, the 
result of the less elongated cone; otherwise it is of similar shape 
and rounded at both ends ; the colours only differ m being of a 
more quiet drab, speckled with white points, instead of the pale 
golden-yellow hue and minute lead-coloured lines or dots that 
prevail m the A * oblongus. 

The head, hood, veil, and buccal apparatus of the two, scarcely 
vary, beyond the erosial orifice of the latter organ m this animal 
being more rayed and finely puckered, within which is a similar 
palate of two fleshy lobes rounded m front and pointed behind; 
from thence a rather shorter and broader tongue passes through 
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the oesophagus to the stomach; the oesophagus is inserted a 
little on one side of the cardia, and when withdrawn by force 

K ^ents a bluish-white, bulbous, minutely perforated termination. 

e configuration of the stomach is nearly the same in both 
species; it is ridged externally at the cardia, and at one-third 
of its length from thence becomes slightly constricted, and then 
expands into a subglobose or bursiform sphere oblate at the 
pyloric axis; m the interior it is furnished with muscular raised 
fillets, and is usually filled with a white pulp; the duodenum 
and intestine make about a fold and a half m the liver, ter¬ 
minating as rectum close to the respiratory cavity; these organs 
are of a pale brown colour, finely circularly striated, and when 
placed in extension are less than half an inch long; they have no 
twists, cceca, or inflations; the stomach is of a browmsh-gray; the 
liver is dark brown, and more granular than in the last species. 
The tentacula and eyes scarcely differ: in this, the mantle is 
plain, and without the comma-shaped points of the A . oblongus . 
The verge is white, long, large, fleshy, subcyhndrical, retractile, 
issuing under the left tentaculum; the orifice of the matrix is 
quite as distant from it as m its congener, being close to the 
respiratory vault, and accompanied by a minute vesica. The 
inantellar collar is a gently inflated cord, expanding on the 
right, and left hand, according as the condition is dextrorsal or 
simstrorsal, into a small, oval, flat fillet, winch the animal ele¬ 
vates when it respires or evolves the rejectamenta. In both, the 
rectum and canal of the viscous lobe debouche in close connexion 


with the respiratory cavity, which is situated about one-third 
from the posterior end, so that the interval of separation be¬ 
tween the matrix and verge is nearly at opposite extremities. 
The pulmoniferous cavity displays, though only with high 
powers, the heart, auricle, and principal veins, as m its fellow. 
The lobular salivary glands, and the brain, of two principal and 
smaller ganglia, differ but slightly; here the nervous masses are 
more concentrated. All these points, with those not mentioned, 
as the ovary, testis, vas deferens , are so essentially alike, as to 
render distinction only amenable to very insignificant spe¬ 
cialties. 


If we compare our Ancyli with one of the principal Limnca- 
dan types, tne L. pereaer , we shall find the generalities sub¬ 
stantially the same; and in respect of the specialties, the stomach 
of the ‘ pereger* is more contracted and taper at the cardia, with 
the constriction lower, and the intestine more than proportion¬ 
ately longer. The mantellar collar is also more firmly pro¬ 
nounced, in consequence of the shape of the aperture. As to 
other external variations, the head may be flatter, the tentacula 
broader and more membranaceous, and the shell of a greater or 



Mr. W. Clark on Ancylas oblongus and A. fluviatilis. 283 

less extended Bpire. The salivary glands are conspicuous, and 
the nervous masses of the brain, as in Ancylus> consist of larger 
and smaller ganglia. The muscular structure of the Limneada 
offers no points for particular remark. 

Some naturalists, as already stated, have removed from An- 
cylus the A. oblongus , their Velletia lacustris, on the grounds 
of gcnenc considerations; we think our present notes will 
dissipate these views. They adduce as an argument for di¬ 
stinction, independently of structural contour, that the woof or 
histology of the lingual riband is very different in the two. 
We do not dispute this point, but consider it of no importance 
except as a specialty, and observe, that if such variations are 
to be regarded as the elements of generic composition, we 
feel confident that naturalists who adopt them will involve their 
generic states m inextricable confusion. Wc have examined the 
lingual ribands of many species, and found singular discrepan¬ 
cies, not only m the species of a genus, but in the same species, 
that have convinced us of the unfitness of such bases for generic 
dispositions. It may be admitted that the dentition of the 
Vertebrata has been of use, especially in fossil cases, as generic 
aids, but there is little analogy between it and the tongues of 
the Gasteropoda. 

In the many Kixsoa we have examined, we have found the 
persistent frame of the riband, independent of the uncini and 
other accessories, vary. Wc believe the same may be said of 
the other Gasteropodan groups; at the same time we do not 
deny that some of them show a rough similarity of conforma¬ 
tion, but it is unsatisfactory, and inapplicable for stable and 
decisive generic determination. 

The late Professor Forbes at one time thought favourably of 
M. Loven's views, and sent me a copy of the Swedish pamphlet, 
requesting my opinion of the value of the gasteropodan lingual 
riband. After a laborious and painful examination, m con¬ 
sequence of the minuteness of the Rissoidean ribands, I replied, 
that I did not think the employment of the tongue of the 
Gasteropoda, as a means of a new generic distribution, would be 
attended with valid results, and that I was bound to say, I 
greatly feared, if adopted, it would prove a source of much 
confusion and unnatural determination. Professor Forbes, in 
reply, informed me that, m consequence of a severe attack of 
fever, he could not for a week or two make any comments on 
my communication, and the subject was never afterwards re¬ 
newed. 

Though the learned Professor, m his excellent * British 
Mollusca/ has frequently mentioned the lingual ribands, I 
believe he never considered them as likely to become the accrc- 
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dited bases of generic construction, for it is apparent throughout 
his descriptive notes that almost every species of each germs 
not only vanes in its accessorial garniture, but also often m its 
fundamental structure. The only instance in which he speaks 
with anything like impression on the gasteropodan tongues, is 
on the transference of the minute Murices to his Comdat. Vet, 
strange to say, though he admits that they, his Mangelue , have 
the vital organs of the Murices , he removes them from their 
legitimate station as species of that genus to one different, both 
as regards the structure of the shell and animal,—to the Con- 
volutida, on the ground of their dentition approaching that of 
the Cones. But even here there is error, as some of the 
tongues of his Mangelue are of muncidal type. Notwithstanding 
our deference, we think that this great zoologist has here failed 
to define the true limits of generic composition. 

To attempt a classification on such elements will assuredly 
induce deplorable results, by the disseverance of groups and 
families that are now indissolubly united by nature through the 
identity of every essential organ. The dispersion consequent 
on such a proceeding cannot fail to dislocate, more or less, every 
genus, and consign its species to a false malaeological position. 
We need go no further than our present memoir to prove the 
fallacy of the lingual riband test, winch has split our Ancyh into 
two genera, Ancylus and Vclletui, the tongues of which differ 
materially m composition, whilst every other organ pronounces 
them congeneric and of true Limneadan extraction. 

We ask, then, can zoologists for a moment put into compe¬ 
tition the essential consentaneity of all the important organs of 
the Ancyh, excepting the details of the lingual riband, and con¬ 
tend that the variations m its fabric ought to swamp an identi¬ 
cal concatenation of every other source of vitality, and entitle it 
to become the dictator of natural position ? The supporters of 
such a doctrine might with more reason have adopted the varia¬ 
tions of the nervous ganglia, or of any other organ, for the basis 
of a new scheme of generic arrangement, instead of the very 
worst and most fallacious: and even if there were any value in 
their view, it cannot be used, from the difficulty, in a thousand 
instances, of being put into practice: then why make the attempt, 
when we have other means of easier and more sure application,— 
the comparison of the united organs and physiological states of 
the different animals ? We think that the tongue of the Gas¬ 
teropoda will never exercise a greater influence than as a spe¬ 
cialty of excessive variableness. 

The habitat of this species greatly differs from A . oblongus in 
being rarely attached to aquatic plants, and then only in deep, 
slow rivers, whilst its congener is never fixed to stones. At 
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Exmouth and its vicinity every brook abounds with these crea¬ 
tures, adhering like limpets to pebbles, and encrusted with a 
ferruginous deposit from the waters. It is difficult to conceive 
how they can with safety come to the surface to breathe pure 
air, as in winter and spring during the freshes, and even m 
summer, the gentlest current would probably drive such light 
and delicate animals down the stream, and cause them to perish 
if they ventured to quit their moorings; they must therefore of 
necessity remain at anchor under the influence of a Patella- like 
adhesion, unless they have the power, when they wish to breathe 
pure air, of veering out a filamentary cable, by which they can 
withdraw again after respiration to their original site; or, that 
they, and all the Limnet , though pulmoniferous, can, from some 
peculiarity of the respiratory organs, extract, for an almost in¬ 
definite time, sufficient vital fluid for aeration. These alterna¬ 
tives are not, perhaps, very improbable hypotheses, but at 
present we cannot determine which of them may solve the diffi¬ 
culty. 

The animal, though its habitat is so different, is infested by 
the same parasites as the A. oblongus . We sum up and conclude 
with the single remark, that both our British Ancyli are con¬ 
generic, and have essentially similar organs as all the Ltm- 
neada. 

I am, Gentlemen, 

Your most obedient servant, 

William Clark. 


XXVII.— On Actmophrys Sol. By E, Clapar^de. 

[Concluded from p. 217*] 

I ascertained nothing new with regard to the mode of propa¬ 
gation of Actmophrys. I have never witnessed decided instance's 
of conjugation, but have often observed circumstances which 
indicated either a division or a conjugation. One instance of 
actual division has however occurred to me. Kbllikcr, Cohn, 
and Stein have mentioned perfect conjugations. Pcrty also 
refers to a similar phenomenon in his Actmophrys brevipilu 
(brevicirrhts ?), and even mentions a mutual conjugation of seven 
individuals of A. Eichhornh . Stein also speaks of the conjuga¬ 
tion of several individuals of his A . oculata , and states that he 
has found seven individuals in conjugation. It does not how¬ 
ever appear probable, from the words he employs, that he saw 
these seven individuals separate, and it appears to me that we 
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are not justified in concluding that every compound form is 
produced by conjugation, as Stein and Perty are inclined to do. 
We know, in fact, very little about the signification of these 
processes m the Infusoria, and if it be proved that more than 
two individuals may thus be fused together, the connexion of 
these phenomena with reproduction will become exceedingly 
doubtful. The word conjugation might in this case be dropped, 
as it leads the thoughts involuntarily to the wonderful process 
by which fertilization is effected m Sptrogyra amongst the Algae, 
or in Dtplozoon paradormn and the Gregannidt* amongst ani¬ 
mals, replacing it by Stem's expression jtrocess of fusum , or as 
Ehrenbcrg has it, zygose . But what would then be the meaning 
of the phenomenon ? Ehrenbcrg * regards it as a means of invi¬ 
gorating the species, which is certainly a curious idea, and not 
very reconcilable with the ordinary laws of nature. 

Whether Actmoplirys has any other mode of propagation be* 
sides self-division is unknown. On this subject Nicolct has pro¬ 
duced a very singular memoir, of which an abstract is to be 
found in the i Comptes Ilendus 9 of the Academy of Sciences of 
Paris for 1848; I can, however, put no faith iu it. lie pro¬ 
fesses to have seen an ovary enclosed in a membranous capsule, 
and another sexual gland in Actinophrys ! Ehrenbcrg does not 
go so far as this, although it was of such importance to him to 
point out organs which he could represent as ovaries and seminal 
glands ) he is contented with saying, “ The pale round space in 
the middle which Muller saw on desiccation, may be the male 
sexual glands, which I have never made out quite clearly. A 
granular cloud may be connected with the ovaries." Njcolet 
asserts that Actinophrys lays eggs, from which Halteria grandi■ 
nclla , Duj. ( Trichodtnagraiidtnella , Ehrb.) is evolved. In a second 
mode of propagation the young are developed from germs pre¬ 
existing in a vmeel-animalculc, the Rotator mflatus (.Rotifer ?) ! 
These germs produce Halteria “ qui s'echappent en sautant." 
Perty states that Podophrydes are developed from Adino- 
phrydes, which however is scarcely reconcilable with Stein's ob¬ 
servations upon the Acineta-]ike state of the Vorticella . 

We come now to the interesting but controvertible question 
of the anatomical structure of Actinophrys . Kolliker's obser¬ 
vations and mv own have satisfactorily proved that no value is 
to be attached to the assumption that this animal possesses a 
mouth and an anus. It is equally impossible to admit the ex¬ 
istence of a general integument, as Actinophrys can push out the 
mucous or gelatinous matter of which its body is composed, 
take m nourishment, or evacuate the residue of digestion, from 
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any point of its surface at pleasure. Thus, SiebohFs assertion 
that when the contractile vesicles are protruded the integument 
retains sufficient elasticity to drive the nutritive fluid back into 
the parenchyma, also falls to the ground, and we must endeavour 
to explain this phenomenon in another way. Perty indeed 
states that m Actinophrys viridis he has distinguished a cap¬ 
sule, perhaps only optically of a reddish colour, and its contents, 
consisting of closely packed green globules. The capsule ap¬ 
peared to him to be double, but the two laminae were united m 
different places, so as to give it a waved appearance. lie also 
ascribes the same character to his A. krevipilis (brevicirrhis ?). 
His figures, however, show that this notion has arisen from an 
illusion. Actinophrys Sol often presents the same tuberculated 
appearance, and Forty's supposed skin is nothing but the cor¬ 
tical layer already mentioucd. He would probably have adopted 
a different opinion if he bad seen the animal m the act of 
taking nourishment. 

The entire mass of the body m Actinophrys appears to con¬ 
sist of the same substance,— sarcude as Dujardm would call it. 
This substance, winch occurs m all lihizopoda, looks like a tough 
mucus or thick jelly. The radiating processes arc also composed 
of the same material ; of this we may easily be convinced, if we 
observe the animal when it is slowly extending or contracting 
its processes, or when the latter arc seen bending and fusing 
together. I have never seen these processes become stiff, as 
Perty states, so that other Infusoria could impale themselves 
upon them, and I have no hesitation in regarding this as an 
impossibility. It is nevertheless quite certain that small ani¬ 
mals and plants remain adhering to them, for these rays are 
true tentacles. Indeed their contact must have something very 
unpleasant about it, for larger Infusoria, even such as Parame¬ 
cium Aurelia , on coming accidentally within their reach, start 
back with the greatest rapidity, sometimes even dragging the 
Actinophrys , to which they have incautiously attached them¬ 
selves, a considerable distance with them. 

Like Kolhker, therefore, wc refer Actinophrys to the Rhizo- 
poda, but we cannot adopt his views as to its constitution. Thus 
he adopts Dujardin's sarcode without reservation, so that these 
wonderful creatures would consist of a structureless body, a 
homogeneous coutractile substance without mouth, intestine, or 
any other organ; and finally, at least according to Kblliker, they 
would be unicellular animals. 1 cannot, however, agree in the 
least with this latter view. Actinophrys, Amoeba, Arcella, and the 
other Rhizopoda, are entirely destitute of an integument ; the 
cell-membrane is consequently deficient. I must equally deny 
the existence of a nucleus in the naked Rhizopoda (at feast in 
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Actinophrys Sol and Ammba dtjftuens), and the shell-bearing 
forms (at least Arcella) are also probably destitute of this struc¬ 
ture, but the opacity of the shell in most of these prevents us from 
arriving at any certainty. Kolliker himself was aware of these 
facts, nevertheless he regards the Rhizopoda, like all the other 
Infusoria, as cells. But then, I would ask, what remains as the 
characteristic of a cell, if both nucleus and membrane may be 
wauting at the same tune ? Kolliker indeed raises the question, 
whether it be not possible that the young Rhizopoda arc true 
cells, and that the nucleus and membrane afterwards disappear, 
as is the case, for instance, with the nucleus in the blood- 
corpuscles of man. We may conceive the possibility of this, 
but where do wc find any proof it Y lias any observation sup¬ 
porting it ever been made ? Ehrenberg himself, to whom it was 
of such importance to find sexual organs in his Polygastrica, 
admits that he could never clearly make out the seminal glands 
(nucleus) of Actineqrfirys, Very small individuals (and I have 
had thorn much smaller than those observed by Kolliker) treated 
with dilute acetic acid exhibited no trace of a nucleus. This 
supposition, that Actinophrys and other Rhizopoda pass through 
a previous cellular condition, has consequently no foundation m 
fact. 

A cell consists of three parts,—nucleus, membrane, and con¬ 
tents. If Kolliker asserts that the coexistence of these three 
parts is not indispensably necessary, and that even two of them 
may be deficient,—that, for example, we may attribute the sig¬ 
nification of a cell, to the contents renaming alone, and con¬ 
tained m nothing,—I must confess that such an idea is beyond 
my power of*conception. A cell without nucleus and membrane 
appears to me to be much the same as a man without body and 
soul, a thing which perhaps may be, but will certainly be no 
man. If, therefore, with Kolliker, we regard the Rhizopoda as 
a class of unicellular animals, the organisms which it includes 
will be principally distinguished by their having nothing to do 
with cells, as they consist of a shapeless mass of a structureless 
homogeneous substance. 

Kolliker, however, refers all Infusoria to his class of uni¬ 
cellular animals. He does not even support his view by ar¬ 
guments ; for he assumes that the fact “ cannot be subject to 
the slightest doubt, with any one who will only examine an 
Opalina, a Bur$aria> a Nassiua, &c., pretty closely.” Never¬ 
theless, we shall venture to put forward some opinions upon 
this subject. We are not yet convinced that in Loxodes Awr- 
saria , the so-called chlorophyije grams are not chlorophylle 
vesicles (they often occur perfectly colourless), with which the 
wall of the body is covered. They are closely attached to this 
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wall, and very regularly arranged. If tlicy be granules, they 
might even be regarded as nuclei, of a nature quite different 
from that of the so-called nucleus of Loxodes, which would then 
probably have to be regarded as quite a different organ. But, 
not to dwell any longer upon mere suppositions, let us pass to 
the Vorticella. Ilow can these animals, with their composite 
structure, their bell, their nucleus, stalk, muscle, &c., be de¬ 
scribed as unicellular ? The muscle of a Vorticella is evidently 
as distinct and independent an organ as any muscle in a higher 
animal. It even possesses the* second elementary tissue, the elastic 
cyhuder. Even the cilia of the tine Infusoria indicate a much 
higher organization than that of an unicellular creature, and I 
do not think that they can be regarded as mere excrescences of 
a cell. It is very probable that both nerves and muscles exist, 
although our present instruments are insufficient for their dis¬ 
covery. The movements of the cilia m the Infusoria cannot be 
compared with those of a ciliated epithelium. The latter goes 
on involuntarily throughout the life of the animal, and some¬ 
times does not cease even with its death. In the Infusoria, as 
m the Rotatoria, on the contrary, the movement of the cilia is 
entirely voluntary. No one, m fact, can overlook the great 
similarity of the ciliary apparatus of the Infusoria with that of 
the Rotatoria, but no one will regard the latter as mere append¬ 
ages of cells; from these to the tentacles of the Polypes is only 
a single step. In short, it is ecjually impossible to regard a 
Vorticella or a Stent or, and a Hydra, or any other Polype, as a 
single cell. 

We have already proved that the Rhizopoda are not single 
cells, but what are the arguments m favour of their multi¬ 
cellular constitution ? Dujardin, true to his theory, has chosen 
the name sarcude with great judgment, to express a substance 
which lie considered to replace the muscles of the higher animals. 
But this cannot be the only function of Barcode;—it must also 
act like nervous matter m conducting sensation and will; it 
must separate the fluid which serves for the solution of tlic ali¬ 
mentary matters, and secrete various materials like horn or 
chitme (Arcella), or adhesive substances (Diffluyia, &c ), for the 
formation of the shell; m short, it must be able to perform all 
the functions necessary for the support and propagation of the 
animal. It is very difficult to understand how a structureless 
mass can secrete two quite different substances m the same 
animal (as, for example, in A reella), one of which solidifies into 
a shell, whilst the other serves for the solution of nutritive 
matter. The numerous functions performed by these organisms 
render it highly probable that this, so-called, amorphous, struc¬ 
tureless mass will be found to be of a more composite nature, 
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when we get more perfect instruments than those of which we 
can now avail ourselves. IIow can wc imagine that the will of 
a nerveless animal can influence a structureless substance ? If 
we consider how difficult it is to make out the nerves even of 
comparatively large ltadiata, we should not deny the existence 
of a nervous system because we cannot find it at once. 

As regards Actinophrys Sol in particular, we must either drop 
the class of unicellular animals altogether, or refer this animal 
to some other place. Even if we admitted that Actinophrys was 
the equivalent of a cell, it would still not be unicellular, for an 
endogenous cell-production has taken place m it. The con¬ 
tractile vesicle is nothing but a cell. In other Infusoria it may 
be considered that this organ is merely a cavity or vacant space 
in the Barcode. But such an assumption is cjuite impossible m 
Actinophrys . In this animal the contractile vesicle is brought 
to the surface m such a manner, that Siebold, who assumed the 
existence of an integument, was astonished that this should 
retain sufficient elasticity to drive the nutritive fluid back into 
the parenchyma. As it is now certain that Actinophrys possesses 
no integument, the phenomenon becomes still more wonderful. 
The organ, when dilated, looks like a thin soap-bubble, and 
exhibits a simple margin. How then can we explain the return 
of the fluid by the contractile sarcode? Would it not be con¬ 
trary to all the laws of mechanics, that the fluid should rather 
force its way through the tough, thick mass of the body, than 
break through the extremely thin wall of the contractile vesicle, 
consisting of the same substance, which ^lone separates it from 
the external water ? It is only necessary to observe the action 
of the contractile vesicle of an Actinophrys for a few minutes, to 
be convinced of the presence of an including membrane. At 
least, no doubt remains m our mind upon this point. And if 
the presence of this membrane in Actmophrys be once received, 
its existence in the other Infusoria becomes all the more pro¬ 
bable. In fact, we are justified in supposing that not only the 
contractile vesicle, but also the pyriform outlets of Paramecium 
are clothed with a proper membrane. Kiilliker himself sup¬ 
poses that the contractile vesicle, when present, is the equivalent 
of a cell-membrane. With the proof of the existence of such a 
formation m Actmophrys , his hypothesis of the unicellular con¬ 
stitution of that animal consequently falls to the ground. 

[Throughout this memoir the author sneaks of the animal 
upon which his observations were made as the Actmophrys Eich- 
homii of Ehrenberg. In a supplementary note, however, he 
states that he was m error m the determination of the species, 
and that the animal was really the A . Sol; under these cir- 
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cumsUuces we have substituted the latter name for the one 
adopted in the paper. 

The author also states that the animal described by Kolliker 
under the name of Acttnophrys Sol , is the A . Eichhornii, Ehrb., 
but adds, that specimens of that species, which came under his 
notice after the printing of his paper had commenced, agreed 
exactly, m regard to the contractile vesicle, with those which 
formed the subject of his previous investigations. He did not 
observe it m the act of feeding. 

He also states that Arcclla vulgaris possesses as many as ten 
contractile vesicles, and that he was m error m ascribing only 
two of those organs to that Rhizopod.— Translator.] 

EXPLANATION OF PLATE VIII 
The letter o indicates the contractile vesicle throughout all the figure* 
Fig 1 Acttnophrys S W, m its ordinary sun-like form 
Fig 2. A Sol y m the act of division or conjugation, with two contractile 
vesicle* 

Ftg , 3 An Acttnophrys in the act of feeding A Chlamidomonas and an 
Astasia nave just been enclosed by the slimy substance 
Fig. 4. An Acttnophrys in the act of pushing out the slimy substance 
(a and b ). 

Figs. 6 & fi Peculiar and unusual forms of A Sol. 


PROCEEDINGS OF LEARNED SOCIETIES. 

ROYAL SOCIETY. 

January 18, 1835.—Sir Benjamin Brodie, Bart., m the Chair. 

" On the Dots upon the Valves of the Diatomaceee.” By J, W. 
Griffith, M J)., F.L S. 

In a former paper, it was stated that the markings or dots 
upon the valves of the Diatomaceai, are the optical expressions 
of depressions existing upon the valves. 

All those authors who have paid special attention to the Diato- 
maceee, have considered the markings to denote cells, among these 
we find Ehrenberg*, Khtzingt, Ralf&J, Smith§, and Quekettjj. 

The evidence I adduced in regard to the more coarsely marked 
Diatomacese, as Iathmia , &c., being furnished with depressions and 
not cells, is, I believe, satisfactory and conclusive; and this view 
has been admitted in a paper since read before the Royal Society^. 

A different view has been taken of the nature of the finer mark* 
ings, as those upon some species of Gyroetgtna, by the author of the 

* Die Infusionsthierchen. f Die Bacillarieu, aud Spec* Algarum. 

t Annals of Nat. History, 1843, § British Diatomaceai. 

il Histological Catalogue of the College of Surgeons; and Lectures delivered 
before the College of Surgeons. 

f Proceedings of the Royal Society, June 15, 1854. 
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paper last quoted, as by previous authors; and the object of this 
note is to direct attention to the support which the extended view 
argued for by me m the paper above referred to, viz. that the finer 
markings also correspond to dcpiessions, derives from analogy. 

The structure of the Diatomacca*, and their modes of reproduc¬ 
tion, are, as is well known, remarkable;—so much so, that these 
organisms have been claimed by botanists as members of the vege¬ 
table, and by zoologists as belonging to the animal kingdom. The 
preponderance of evidence is decidedly in favour of their vegetable 
nature; but, be this as it may. they must all be classed together,— 
they form a perfectly natural family Hence wc have a strong argu¬ 
ment in favour of the markings upon their valves being identical, 
and as these are evidently depressions in the genera and species with 
coarsely marked valves ( Isthmta , &c.), we should expect fiom ana¬ 
logy that the same would apply to those with finer maikmgs. And 
this view receives further support, fiom the fact, that under varied 
methods of illumination, coiresponding appearances are presented 
by the markings when viewed by the microscope, from those which 
are very large, as i nlsthmia, thiough those of moderate and small 
size, as in the species of Coscinodiscus, down to tho^e m which 
they are extremely minute, as in the species of G'yrosigma, ike. The 
angular (tuangular or quadrangular) appearance assumed by the 
markings, arises fiom the light tianwmitted thiough the valves being 
unequally oblique This may be readily shown in the more coarsely 
marked valves (Islhtma, Cnscino discus), which present the true 
structural appearance when the light is reflected by the mirror in 
its ordinary position, and the spunous angular appearance when the 
light is rendered oblique by moving the muror to one side. 

ZOOLOGICAL SOCIETY. 

December 13, 1853.—R. C. Griffith, Esq., in the Chair. 

Descriptions of New Species of BucconidjK. 

By Philip Lutlky Sclater, F.Z.S. 

1. Bucco radi ATI's, Sclator. B. supra dare ferrugineus, nigro 
transversim radiatus, nucha et dor so summo pane omntno 
nigris; oorpore mb tvs et torque cermcatt supra palhde fulves - 
centi-albis , capitis laterxhus, pectore et ventns lateribus hneis 
ntgns transversim radio tis , lor is, gula y ventre medio crissoque 
albts; pedibus nigris ; rostro plumbeo. 

Long, tota 8*0; aim, 3*4 , caudm, 3 0. 

Hab . in Nova Grenada. Mus. Britannico. 

Obs. B . chacuru affinis, sed subtus radiatus et rostro plumbeo nec 
rubro; maculis auricularibus nullis. 

2. Bucco strtatipectus, Sclater. B, corpore supra nigrescente, 
ahs caudaque tnugis hrunnescentibus , omntno ru/escente tram - 
versim striatu; capite nigro fere immaculato ; mento albo / 
gutture toto et collo nndique fulco-rufis ; pectore et ventris 
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lateribus albis , niyro longitudmahter striatis ; ventre medio 
albo, crisso fuhescente. 

Long, tota, 7*8; alee, 3’5. 

in Bolivia. Mus. Derbiano. 

Oba. Species B. mncnlaio maxune affinis sed subtus stnis nigris 
*»ec maculis rotundis aspersa. 

3. Malacoftila mjlvggu laris, Sclater. M. capite toto et 
dorso sunirno nigris, scapts plvtnarum clare fulcts ; dorso, alia 
caudaque fuhgtnoso-brunneis / dor so medio punctis paucis tri- 
angtdaribus fuhns ; uropygu pi u mis anguste fulvo marymatis, 
cauda im mac ul at a, menfo et gutture toto dare fulvis , pectore 
niyro , scapts plumarmn late at but f ventre palhde fulvescente. 

Long, tota 8 5 ; nine, 3*7. 

Ilab in Bolivia. Mus. Derbiano. 

A dims M. torquata , Uahn. 

4. Malacoftila sitbrtriata, Sclater. M supra nmbrino-brun - 
nea, capite nigrescentwre; capite et dorso sum mo lonyitrorsutn 
fulvo stnolatis ; dor si et uropygu plutnts rufescentibus, ochraceo 
anyustc marymahs , alts caudaipie immaculate nnerascenti- 
brunneis, Ions et mysfaabus elonyatts , albis, fateribus capitis 
et corpora infra nigrescent %bus , ochraceo et albo late striatis; 
yula media et pectore toto rvfescenti-ochracets , ventre brunneo 
et ochraceo-afbido confuse nnjcto , cauda subtus ctnerascentiore , 
vostro pedibasque nigris. 

Long, tota, 7’H; alee, 3*8, caudae, 3 8. 

Hub. m Nova Grenada. 

5. Malacoptila arperba, Sclater. M. supra fuhgmoso-brun- 
nea s dorso rufescenttore , alts caudaque immaculate brunneis; 
nucha, dorso toto et alarum tectricibus maculis tnangularibus, 
dare fulvis, aspeisis; loris albescentihus, regioms auncularis 
phmarum scapis palhde fuhns , mystacibus et plumis mentali- 
bus rtgidis , yula alba, pectore in ferruyxneum transeunte; 
ventre toto cnsxoque obscure albis, ferruyineo tmctis, pectore 
et ventris lateribus obsolete fuhyinoso-stnatis , rostra niyro, 
mandibula tnferiorc ad basin flava , pedibus obscure brunneis . 

Long tota 7'23 ; ahe, 3*2; caudae, 3 2. 

Iiab. in Venezuela. Mus. Britanmco. 

Obs. Species precedent! et M. mystacali , Lafr., quasi intermedia; 
coloribus corporis superi huic, mfcrioris vero llli approximans. 

I am at present acquainted with about thirty-two species of the 
fissirostral family Bucconida of which I believe the five just de¬ 
scribed to he hitherto unrecognised. Two of them are to be found 
in the Derby Museum at Liverpool, ot two there are specimens in 
the British Museum : the only example of the Malacoptila cub* 
striata ] have yet seen is in my own collection.. 

Pour natural genera have been constituted m this family, Bucco, 
Malacoptila, Monasa , and Chehdoptera. For the more debile and 
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passerine form of Malacoptila, represented by the Bucco rubecula, 
Spix, and Lypormx ruficapilla , Tachudi, I propose the new generic 
or subgeneric appellation Nonnula , type N. rubecula (Bucco rube - 
cwZtf, Spix, Av Bras. i. t. 39. fig. 1. p 51). The members of this 
section arc much inferior m size to the true Malacoptilce . 


Descriptions of some New Spkcif.s of Exotic Moths 
belonging or allied to the Genus Saturnia. 

By J. O. Westwood, F.L.S, etc. 

Having, in a former Article in this work, (* Annals * for April 1850, 
p. 290), reviewed the whole of the known species of large African 
moths belonging or nearly allied to the genus Saturma y and having 
also, in the “Cabinet of Oriental Entomology,” described and figured 
a number of species of the same group from various parts of India, 
I purpose in the present paper to describe several additional species, 
chiefly from the New World, which appears to be very rich in these 
fine insects. For several of the species contained m tins memoir l 
am indebted to D. Coffin, Esq , who on his return from Mexico most 
liberally presented me with his whole collection, formed m that 
country during a residence of considerable extent. 

Saturnia Orizaba, Westw. alts anticis mails subfalcutis, 
post iris clang at is ,* in utroque sexu fulvis, brunneo grtseoque varus, 
omnibus plaga magna triangulart (in omnibus alts aquah), apice 
extus t n strigam undatam albarn intus mgro marginal am, instdenti , 
macula subaptcali alarum anticarum e guttis tribus mgrts com - 
posita , linea tenuissima nigra valde undulata submargmali serte 
macularum parvarum tn alis posticis includente. $ $ 

Expans. alar, antic maris, 5J une. , focm: 6-J unc * 

IIah. in Mexico. Communicant 1). Coffin. In Mus. Westwood. 

This species is closely allied to Sat . Aurota (Cramer, pi. 8. fig. a), 
from Surinam, but differs at once m the form of the vitreous patch 
of the hind wings. 

The general colour is dark fulvous, the middle portion of the wings 
being darker than the base and apex. The front of the thorax is 
marked by a narrow transverse white line, and there is a broader 
transverse one across its hmd part, connected with a white streak 
running in a continuous line along the hind margin of the fore wings 
for about one quarter of their length, where it forms a strong angle 
and runs nearly to the costa; it is outwardly edged with black, thin 
is succeeded by the large vitreous patch m the centre of the wings, 
of a triangular form, the side towards the base of the wing being rather 
emarginate; and its apex rests upon a white undulated striga run¬ 
ning across the wings, edged within with black, beyond which the 
wing is much irrorated with pale and grey scales, especially towards 
the costa; near the tip of the wing is a black crescent, and a patch 
composed of three small black spots in a triangle, on a fulvous ground, 
preceded by a curved white lmc ; the margin of the wing is ashy buff, 
traversed by a very slender, very much waved black line. 
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The hind wings have a similar-sized vitreous patch in the middle, 
its basal edge being nearly straight, preceded by an arched white line, 
outwardly edged with black and connected towards the costa with the 
strongly-waved white line (inwardly edged with black) on which the 
apex of the vitreous patch rests, the ashy buff margin of the wing 
bears a seines of small black spots, followed by a very slender waved 
black line. 

On the underside the wings have the base of a rich darker brown 
colour (extending as far as the undulated transverse striga), the api¬ 
cal half of the wmgs (as well as the costa of the hind ones) being 
much paler. 

The antenna? of the males are not very broadly feathered; they 
are 32-joiuted, each joint emitting four branches of equal length, ex¬ 
cept about eight of the terminal joints, in which one of the pairs of 
blanches gradually diminishes in length, and becomes obsolete in 
two or three of the terminal joints. The antennae of the female arc 
less strongly feathered, and one of the pairs of branches becomes ob¬ 
solete m about seven of the terminal joints. 

Saturnia Zacatkca, Westw. S. alts valdc angustis subfakatis 
mgris, omnibus macula maxima vitrea , anticis stttga basalt geni - 
culala alba , ad apicem fulvo t castaneo grtseoque vanegatis, fascia 
interrupt a alba exttis rufescenti , post ids nigris, prope margmm 
postieum Jascia mterrupta alba extus castuneo-rufa , mnrgtne pos- 
tico grtsco var teg at u. $ 

Expans. ahn. antu*. unc 

Hab. in Bogota, America? Meridioiiahs. In Mus. Hope. 

This curious species is at once distinguished by its very narrow 
wings and the large size of the glassy spots, especially in the hinder 
pair, the body is black, with a white ring round the neck and a less 
distiuct fascia across the hind part of the thorax. The antenna? are 
very strongly branched , the fore wings are especially long and narrow 
and slightly falcate at the tip, which is rounded , they are of a black 
colour, slightly tinged with chestnut, and powdered, especially along 
the fore margin, with grey scales. A narrow, straight, white stnga 
extends from the base of the wing to the v itreous spot, where it is an- 
gulated, and runs towards the fore margin. The centre of the wing is 
occupied by a large, elongated, suboval heptagonal vitreous spot, which 
is not traversed by any transverse vein, the branches of the median 
vein being pushed so far backward, as to admit of its occupying so 
large a clear space; a narrow white fascia extends from its extre¬ 
mity to the costa, aud from the middle of its louder margin to the 
hind margin of the wing, the space between which and the apical mar- 

K ia varied with chestnut, red and grey scales and luteous patches. 

e tip of the wing is orange, with a chestnut patch and a white 
angulated line, below which is a large oval chestnut-red patch, bear¬ 
ing a black spot and divided into seveial parts by dark luteous lines. 
The hind wings are almost entirely occupied by a large oval glassy 
patch destitute of veins, the subcostal vein being pushed towards the 
costal margin, aud the median one towards the anal margin, and their 
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branches emitted at an unusual distance from the base of the wing; 
the apical portion is coloured in the same way as in the fore wuigs, 
except that the luteous spots form a narrow, continuous, sub marginal 
fascia, enclosing a series of transverse, black spots more or less united 
in pairs. 

Saturnia Jorulla, Westu. S alts fulvo ■fuse is , ant lets macula 
suhtrianyulan , post iris macula subovuh, vitreis albo mgroque mar - 
ginatis , striga angulata e basi ad cost am anttcarum, alteraque 
multidrntata ( commum) pone medium albis nujro roseoque margt - 
natts; striga tenm, nigra , undata , svbapicati , macula tnpartita, 
nigra versus apicem conn era, posting serie submui ymali macu- 
larum rosearum t extus linea undata , nigra c margme grtseo sepa¬ 
rata. $ 

Ex pans alar, antic, mans, unc. 4. 

Hah . in Mexico, Cuantla. E folhculo m mense Octobris mvento 
imago prodiit Augusto sequentc. Cormrmmcavit I). Coffin. In Mus. 
Westwood 

This species is allied to Safunna Hesperus ((Vainer, pi. 68. fig. a), 
but is smaller, and has the dentated fascia of the foie wings extend¬ 
ing in a straight line entirely across them , it is also much more 
brightly coloured Both sexes lia\ e the fore wmgs cmarginate along 
the outer margin, those of the female being rather less so than those 
of the male. The general colour of the wmgs is tawny brown, the fore 
wings with the fore margin thickly clot lied with grey scales being 
white towards the base, the front of the thorax has a continuous 
white band ; another extends also across the lund part of the thorax, 
and is continued by a white bar along the wing for about one-third 
of its length, where it is angulated, and extends nearly to the costa; 
it is inwardly edged with bright rosy, and, outwardly m part with 
black ; the vitreous patch which occupies the middle of the wing is 
subtnangular, having a narrow white margin succeeded by a wider 
black one. This spot is followed by a multidentate white striga, 
edged with black on the inside and with rosy red on the out, running 
nearly in a straight direction across the wing, and extending also in a 
curved one across the hind wmgs to the anal margin. This striga is 
followed in both wmgs bv a rather wide space much powdered with 
grey atoms, except towards the costa, which is more ashy coloured; 
the’ dull lutcous margin is traversed by a slender, waved, black hue, 
followed by a white hand, and towards the tip of the fore wmgs is a 
black paten, outwardly dentate, succeeded by two smaller black ones 
edged with tawny, and a short curved and dentated white line ex¬ 
tends to the tip of the wing. 

The hind wmgs are very similar to the fore ones, having near the 
base a slightly curved white streak outwardly edged with black, fol¬ 
lowed by a nearly oval vitreous spot, edged with white and black, 
slightly larger than the spot of the fore wings ; and the luteous mar¬ 
gin of these wings bears a slender wavy black line, preceded by a row 
of small rosy and black spots. 

The wings on the under side are coloured exactly as on the upper, 
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except that the costa of the hind wings is narrowly white. The an¬ 
tennae of the males are but moderately feathered: they are about 
30-jomted, each joint producing two brandies of equal length on 
either side, except that m the eight or nine terminal joints one of the 
pairs of branches is gradually obsolete, being entirely wanting m the 
six last. The antenna; of the female resemble those of the male, but 
are rather less strongly feathered. 

Saturnia Lavkndkha, Westw. S. alis flaws, bast obsolete fusco - 
strigosi* , omnibus ocelln panto orah (fere aquali) Itvide (arneo, 
media mtreo, nigro tenue etneto, ant ins pone medium strigis duabus 
tenuibus undulatis valde oblujuis , fascia lata fulvo-brunnea extus 
undulata macnlaque parva nigra subaptcalt , posticis strtga ante 
medium Integra, alteraque pone medium dentata mgits serieque 
subaptrali hmularum Jvlco-brunnearum. $ 

Expans, alar antic form. unc. 4?. 

Hab. m Mexico. E larva mngua viridi spinosa mense Junio in 
truncum populi capta imago mense sequenti produeta. Com muni* 
cavit D. Coftin. In Mus. Westwood, 

Of this handsome species I am only acquainted with female speci¬ 
mens, varying m the more or less golden yellow tint of the ground 
colour of the wings, which are thickly irrorated with small blackish 
scales. The anterior pair have the fore margin (as well as the front 
of the thorax) grey. They are rather dusky near the base and next 
the costa. There is a dusky spot followed by a short transverse black 
bar, which is connected with a scarcely distinct waved ohhcjue striga 
extending to the inner margin. In the middle of the wing is an oval 
rosy-liver-coloured ocellus, the centre vitreous, surrounded by a black 
ring, resting on the outside on a very oblique waved black line, which 
is followed by another, broader hut rather less waved, and this is 
succeeded by a broad space of reddish brown irrorated with grey 
scales, deeply scalloped along its outer margin. Near the tip of the 
wing is a black spot, below which is a slender black longitudinal line. 

The hind wings are rather dusky at the base, with a nearly straight 
blackish streak running across them rather before the middle. The 
ocellus on these wings is sometimes rather larger than that of the 
fore wings, and in other specimens is united with the transverse black¬ 
ish bar j beyond the ocellus is a slender dentated blackish line, fol¬ 
lowed at a short distance by a second, less distinct, and which forms 
the fore margin of a row of submarginal broad reddish brown lunules. 

The antenmc of the females are hut moderately feathered; they 
are 31-jointed, each joint only producing a single branch on each side, 
the place of the two wanting branches being indicated by two minute 
bristles in tlicir stead; the branches gradually decrease in length, 
from about one-third of the length of the antennae to the tip. 

Saturnia Calleta, Westw. S. alis nigricantifuscis, omnibus in 
medio macula angulata strigaqve communi Integra inter medium et 
apicem albis no tat is, anticis strtga angusta angulata versus basin, 
oetllo nigro extus ferrugineo serieque lunulamm nigrarum sub - 
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apicaltbus t post ids sene subapicali macularum nigrarum linmque 
tenui undata nigra . $ $ 

Expans. alar, antic mans, unc. 4}; foeminse, unc. 5|. 

Hab. in Mexico. E pupa mease August! produetn. Comrnuni- 
cavit D. Coffin. In Mus. Westwood. 

This very distinct species is at once distinguished by the black- 
brown colour of its wings, marked m the place of the ordinary ocellus 
with an angulated white mark, like a wide prostrate V. The female 
is considerably larger than the male, and has broader wings, the an¬ 
terior being nearly straight along the apical margin, anil the land 
ones shorter and wider. The thorax has a pale fleshy coloured fascia 
in front, and the hind part has a less distinct one of dull fulvous; 
towards the base of the wing is an angulated white stnga, and all the 
wings are marked in the middle with the above-mentioned angulated 
white mark, half wav between which and the outer margin of the 
wmgs is a white fascia with the edges entire, rather wider in the 
hinder wings, followed by a space which is much irrorated with grey 
and fulvous scales, especially m the hind wings, hut becoming more 
uniformly ashy towards the costa of the fore wmgs Tins space in¬ 
closes in the fore wings ten slender black lunules arranged m pairs, 
each pair united together above by a more strongly marked black lu- 
nulc, edged towards the apical margin with white. The anterior 
pair of lunules is followed towards the costa by a black ocellus bear¬ 
ing a slender white arched line, and outwardly hearing a broad ferru¬ 
ginous border, and next the apical angle are two white arched lines 
resting in the middle on a ferruginous patch , the dull luteous apical 
margin inwardly becomes paler, and is preceded by a slender waved 
black line , the uniformly dull luteous margin of the hind wings bears 
a row of small black oval spots, followed by a slender slightly-waved 
black line. The underside is coloured a ni marked as above, except 
that the subapical markings arc all more clearly defined* 

The antennae of the males are deeply feathered; they consist of 
about 30 joints, each emitting? a pair of setose branches on either 
side, except the six terminal joints, which are extremely short, each 
only emitting a single very short branch on its upper side. In the 
female antennae the branches extend (gradually diminishing in length) 
to the tip, but m the eight terminal joints one of the branches on each 
side becomes gradually obsolete, being quite wanting in the five ter¬ 
minal joints. 

Saturnia Chapata, Westw. S. alls roseo-fulvis anticarum costa 
collogue griseis. omnibus ocello medio , rnagnttudine mediocri t 
aqualt, medto vitreo, intus hepatico, extus flavo , circuloque fusco 
cincto; anticis s trig a recta valde obhqua pone medium fusca , ma* 
cvla parva nigra subapicali adject a. $ 

Expans, alar antic, mans, unc. 4J-. 

Hab . in Mexico, Comtuunicaut I). Coffin. In Mus. Westwood. 

My unique specimen of this species is a male, and having been 
reared from the larva, its hind wings are not quite fully expanded. 
The fore wings are more strongly falcate than in any of the other 
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Mexican species described in this article. The ground colour of all 
the wings is a rich rosy fulvous, with slight brown shades across the 
middle of the fore wings. The fore margin of these wings, as well 
as the front of the thorax, is greyish ; half way between the base aiul 
the middle is a very ill-defined and irregularly angulated dusky striga, 
in the middle of all the wings is a moderate-sized oval ocellus, being 
of (he same sire m all the wings, the centre vitreous, the anterior part 
being liver-coloured, and the outer part gradually yellow, surrounded 
by a narrow dusky circle, half way between the ocellus and the api¬ 
cal margin runs a straight but very oblique dusky striga, extending 
from rather beyond the middle of the hinder margin nearly to the 
apex of the wmg, where it is dilated into a small black patch. The 
hind wings have a more rosy tint, with a transverse, very ill-defined, 
dusky striga a little m front of the ocellus, and there is a slender un¬ 
dulated dusky striga half way between the ocellus and the hinder 
margin. 

On the under side the wings are rather more ashy in their general 
colour, and the dusky stripe between the base and the ocellus m all the 
wings is better defined; across all the wmgs there is a central cloud 
of tawny running through the ocelli, which are smaller on this side 
than above, and beyond these marks is a very slight and slender row 
of dusky scallops, the subapical margin of the fore wings is more 
tawny, especially towards the hinder angle. The ante nine are ful¬ 
vous and broadly feathered, consist mg of about 30 joints, each emit¬ 
ting two branches on either side. 

Saturnia Sapatoza, Westw. S. ahs supra v iridi-sulphur eis, 
nigro-alomosis , untuis in mare subfalcatis; omnibus lunula 
vitrea medwert, wquah , anticis Jascia obscura parum undata inter 
basin et medium , alteraque undulata inter lunulam et margtnem 
apicalem ; puncto nigro subapirah , posh as striga transversa 
media lunultsque subapicahbus obscuns, $ 

Expans. alar, antic, unc 3-jj. 

Hah. in Bogota. In Mas. Britann. 

This beautiful species is one of the smallest of its tribe, and is well 
distinguished by its peculiar colour and by the form of the lunate 
vitreous patch, of nearly equal size on all the wings. The wmgs are 
sulphur-yellow-eolourea above, the disk covered with minute black 
scales, which give it a greenish tinge; fore wings with the extremity 
slightly falcate in the male, more regular shaped in the female, 
brownish buff, with a small subapical black oval dot, edged behind 
with an angulated white line. All the wmgs marked rather beyond 
the middle with a lunate vitreous spot, of equal size in all the wmgs, 
narrowly edged with black and with a slender curved vein (uniting 
the lower branch of the subcostal with the upper branch of the me¬ 
dian veins) running through the centre of it , the fore wmgs moreover 
with a slightly waved dusky fascia before the middle and a slender 
waved subapical dark striga (much more strongly marked in the fe¬ 
male than in the male), adjoining which, on the outside, is a narrow 
wave, paler than the ground colour of the wing, the terminal por- 
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tion of the wing being duller coloured than the disc, and irrorated in 
both sexes towards the hinder angle with brown scale#*. Hind wings 
entire along the outer margin, with a nearly straight dusky striga 
running across the centre a short distance preceding the vitreous lu- 
nulc, with a slender waved lilac-brown striga halt way between the 
lunule and the outer margin, and with a series of subrnargmal brown 
curved stieaks, followed by patches of flesh-coloured scales On 
the underside the male has the wings chestnut-grey, the disc more 
strongly suffused with red, with the striga and waved lines of the 
upper side slightly indicated , the female on the underside is greyish 
buff slightly shaded with brown, especially in the middle, with the 
dark markings of the upper side slightly indicated, the legs flesh- 
coloured. The antennas of the male are short and about 2f>-jointcd» 
each of the joints (except two or three at the tip) emithug four long 
branches. The female antennae are 25-jomted, each joint emitting 
a short branch on each side at its extremity The female has the 
branches of the antennae shorter than those of the male. 

Saturnia Janeira, Westw. S alis anticis apice acuminatis brun - 
neo-ferruginris, striga sub-basali intern/pta lutcscenti , ocellofusco 
luteo-annulato strigague nigra e media mar pints interni ad apicem 
extensa ; postins supra rastanco-rufis, mar pine postico fusco ocello 
nutgno concolori maculam ovalern mgr am tncludentc fulvoque extus 
annulato. 

Expans. alar, autic uuc 

Hah. apud Rto Janeiro, Brasilia?. In Musaeo Britannieo. 

This species is at once distinguished by the singularly acute fal¬ 
cated form of the fore wings, which peculiarity is probably less 
strongly marked m the female; supposing as I do that the unique 
specimen in the British Museum is a nude, although the compara¬ 
tively narrow antennae might seem to indicate the opposite sex. The 
fore wings on the upper side are dark rich red-brown, the apical mar¬ 
gin being dark ashy They are marked near the base with a much- 
interrupted and slightly-indicated luteous striga; in the middle is a 
moderate-sued oval ocellus, dark brown, surrounded by a slender 
ring of pale luteous scales, and with a very small greyish white lu¬ 
nule in the middle; beyond the ocellus is a regular black line run¬ 
ning from the apex to a little beyond the middle of the inner mar¬ 
gin, where it is marked with a few pale scales. Hind wings on the 
upper side rich chestnut-rcd, with the outer margin brown, and 
clothed with brown hairs alon^ the anal margin , m the middle is a 
large ring of black, outside of which is a slender circle of fulvous 
scales, and in the centre is a rather small oval black spot crowned 
with a slight white lunule. On the under side the wings are dark 
fulvous-red, with a dusky apical margin, the fore wings with a black 
centra] circular spot inclosing a white dot, and the hind wmgs with 
a minute white transverse dot visible cm the upper side in the centre 
of the large ocellus. The antennae are short, 26-jointcd, each joint 
(except three or four of the terminal ones) emitting four moderately 
short branches, gradually shortening towards the tip. 
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This species seems to approach near, if indeed it does not belong 
to the subgenus Hi/perchiria of Hubner (Verzcichniss, p. 155), Io, 
Boisduval, the species of which are especially American. The trans¬ 
formations of one of the species (Saturnia Metsh from Mexico) have 
been recently illustrated by M. Salle, m the ‘Revue dc Zoologie/ 
2nd senes, tom. v (18.53) p. 171. pi. 5. 

Satttknia? Pluto, Westw. S. alis luridis , cinereo-fuscis , fusco 
badioquc transversim subfasnatis , absque ocelhs et lunulut vitrei#, 
anttcis suh apicnn cmaujmaUs; posticis elongatis et in caudam 
latam mvdwcrern exlus oblique ex tens am, product is. 

Expans alar antic, unc 5. 

Hah. in partibus calidionbus America; Meridionals, Venezuela. 
In Mus. Westw. 

The general colour of the wings of this species is dark brown, with 
a purplish leaden kind of gloss , the fore wings are traversed towards 
the base (which is of a rich chestnut colour) by two nearly straight 
chestnut fascia;, followed by a shorter one of the same colour cover¬ 
ing the transverse vemlets at the extremity of the discoidal cell, a 
short distance beyond which is another straight fascia of the same 
colour , half wav between which and the tip of the wing are two dull 
sooty fascia, diffused towards the costa, and condensed in the middle 
of the wing into two closely approximated strigee , beyond the outer 
of these stngie the broad margin of the wmig is chestnut-brown, the 
spaces between the veins being of a greyer tint, the hind wings are 
of a more uniform brown colour, with a broad darker brown central 
fascia, and the wide outer margin redder brown, preceded by a grey¬ 
ish cloud. The fore wmgs are somewhat falcate, being truncate at 
the tip, with a rather deep einargmation below the extremity, the 
hind w ings are elongated, the anal angle rounded off, and the outer 
margin is produced into a w ide tail three-quarters of an inch long, 
extending outwardly ; the outer margin between the tad and the outer 
angle has two moderately deep and wide emarginatums. The body 
is small and slender, of an uniform greyish brown colour, without a 
distinctly coloured grey fascia in front of the thorax. 

The anteume in the only specimen I have seen (which I believe is 
a female, notwithstanding the slenderness of the body) are rather 
short, and composed of forty-two short joints, each producing two 
short pectinations on each side ; these pectinations gradually decrease 
iu length from the base to the extremity, where the antenna* are quite 
thin and acute. The palpi are rather broad, and the spiral maxillae 
are distinct, but very slender and weak. 

The costal vein of the fore wings extends about three-fifths of the 
length of the costa; the postcostal vein emits a brauch at about one- 
third of the length of the wing, which runs close behind the costal 
and beyond it almost to the tip of the wing; the discoidal cell ex¬ 
tends rather more than one-third of the length of the wing; it ter¬ 
minates transversely, the postcostal vein emitting a second branch at 
its anterior termination, this second branch is furcate at a short 
distance beyond the cell, the upper division of the fork extending to 
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the tip, the lower division to the outer margin below the tip, and the 
postcostal itself extending to the upper angle of the emarginalion be¬ 
low the apical truncature of the wing; the transverse vein closing 
the dtscoklal cell emits a vein from its centre, and joins the third 
branch of the median vein at a short distance beyond its origin ; the 
hind wmgs have the branches of the median vein arising near the arial 
margin of the wing, and the discoidal cell is closed by a very oblique 
veinlet, which emits a vein above its middle, which vein extends to 
the anteiior extremity of the tail of these wings. 

Saturnia Thihkta, Westw S. alt* ant ids flavin, squamis gri - 
sets, prtescrtm pone medium , vanegatis, striga august a valde ob- 
liqua prope basin; omnibus ocello fere trquali, wait> medio , extus 
fulvo, puncto nujro inrluso , pone medium hneis duabus eontiguis 
valde undulatis , macula pare a nigra obliqua strtgaque carnea ob - 
hqua contigua, subapienfibm , posheis bust subrurneo, medio flavo 
vanegatis, striga arcuata inter basin et medium Uneisquc tribus 
obscurionbus pone ocellum, fascia lata submargmah griseo-fusca 
lunulisqur fulvis ex ter ms, $ 

Expans, alar, antic, unc fi 

Hah. Thibet. In Mus, Westwood. 

This species is closely allied to the Sat. Simla, Westw., figured in 
the ‘Cabinet of Oriental Entomology,* pi. 20. fig. 1, but differs both 
in the colour arid the position of the markings. The fore wmgs are 
yellow, much varied with grey scales, especially at the base of the 
costa and beyond the middle: at a short distance from the base a 
slender red striga runs very obliquely across the wing. In the middle 
of all the wings is a moderate-sizerl oval ocellus, with a small black 
dot in the middle, marked on its inner edge with a curved white line, 
the outer part being liver-coloured, edged with a black ring. Out¬ 
side the ocellus the wings bear a darker fulvous, ill-defined, very ob¬ 
lique fascia, followed by two slender very strongly undulating dark 
lines, the undulations being much stronger towards the tip of the 
wing, where the outer one is connected with a white curved line, like 
a U, which ends on the costa m an oval black patch, and is bounded 
on its outside by a slender rich red-brown line, parallel and near the 
apical margin is an interrupted slender black striga, followed by a 
row of submargmal fulvous oblong spots. The ocellus of the hind 
wings is }^receded by a curved dark brown line, and is followed by 
three slender very much undulated lines, the two next the ocellus 
being chestnut and the outer one black ; beyond the last is a broad 
greyish fascia edged outwardly with a slender interrupted black line, 
followed by a row of fulvous oblong subluuulated spots. Beneath the 
wings are similarly marked but more uniformly coloured, being fob 
vous buff without the grey scales. 

The antennae are about 32-jointed, each joint emitting two branches 
on each side, the branches of the central joints being moderately 
elongate and gradually diminishing in length to tlie tip of the an¬ 
tennae, The body, legs and antennse are fulvous yellow, the front 
of the thorax with a grey band. 
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Satvrnia Melvilla, Westw. S . ali$ sulphureofulvis , anftcts 
versus basin obscure augulato-fasciatis ocello parvo medio rotun- 
dato m medio vitreo cameo btringvlato , fascia lata suhcinerea 
intvs strxga undata fuscoferruyinea et extus serie macularum 
ejusdem colons inclusa, posticis ocello minima caco cameo, fascia 
subcmerea versus cost am obliterata similiter inclusa. $ 

Expans. alar, mom unc. 4\. 

llab. m Melville Island. In Mas. Hope. 

This species agrees in the general orange colour of its wings with 
»V Lanendera, as well as in the small size of the round ocelli in the 
middle of all the wings, but the slightly ashy fascia on the wings, 
between the ocellus and the apical margin, is much more uniform m 
width and nearly straight; the fore wings are slightly hut acutely 
hooked at the tips, the lore margin is ashy-coloured, as is also the 
fore nmigm of the thoiax , m the middle of the discoidal cell is a 
scarcely distinct light-brown angulated fascia, which is continued 
(although much nearer the base) across the wing to the inner mar¬ 
gin, being also angulated in this portion ; m the middle of the wing 
is a small round ocellus, tin* centre being vitreous, edged with bright 
red, succeeded by a ring of buff, winch is surrounded by another 
slender ring of red; at a short distance beyond the ocellus is a red¬ 
dish brown undulated striga running across the wing, nearly parallel 
with the apical margin, the waves following the same direction as m 
S. Lavendera , and not as in S. Jorufla , this striga forms the nmer 
margin of a moderately wide greyish fulvous space, which is inclosed 
on its outside by a corresponding row of reddish brown lunular spots, 
the one next the costn being the widest; the moderately wide apical 
margin is uniformly pale orange. The hind wings have a very indi¬ 
stinct curved fascia at some distance from the base, darkest next the 
anal margin, as is the case with the other markings of these wings. 
The central ocellus is not above half the size of that of the fore wings; 
the centre consists of a small round bright clarct-red dot inclosed 
withm au orange ring, and this within a very fine red one. This m 
followed by a rather strongly den tat ed striga of reddish brown, fol¬ 
lowed by a row of small lunular spots of the same colour, the inclosed 
space being irrorated with grey atoms. 

The antemifle are fulvous-red and broadly feathered. 


LINNACAN SOCIETY. 

April 4, 1854.—Thomas Bell, Ksq., President, in the Chair. 

Read a paper entitled *• Remarks relative to the Affinities and 
Analogies of Natural Objects, more particularly of Hypoccphalus , a 
genus of Coleoptera M By John Curtis, Esq., F.L 8. &c. 

Mr. Curtis commences his paper by a reference to the numerous 
attempts made of late years to establish a perfectly natural system, 
which, he believes, will never be attained. In our progress towards 
the establishment of such a system, we are sure to find disturbing 
forces, producing aberrant types of form, which, like discordant 
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notes in music, will not chime in anywhere; and to this description 
of animals belongs the anomalous beetle, exhibited by Mr. Adam 
White at the last meeting of the Society, which resembles so many 
individual members of different families, yet agreeing with none, 
that it has from its first discovery been a subject of speculation, m 
which M Desmarest, Dr. Gistl, Dr. Burraeister, M. (iulnn-M&ie- 
ville, and Mr. Westwood have taken part M Desmarest con¬ 
sidered it as allied to the Sdphidx, and Dr. Burmeiatcr and Mr. West- 
wood me agreed that it is related to the Vcrumbycidte , hut alter a 
careful investigation Mi. Curti* is constrained to believe that it is 
more neatly allied to the Lamellicornea. With the view of showing 
this to be the case, he contrasts the leading characters ol the La- 
mcllicorncs and Longtcornea , and particularly compares the genus 
Hypocephalus with those members of both families to which it offers 
either affinity or analogy, and m particulai with Cyrtognathm % with 
which Mr. A White had especially associated it. He admits that 
there is a very considerable analogy between IJypoccphalus and Cyr- 
tognathus , but observes that if we look to the antennae of the latter 
having 12, instead of 11 joints, to their great length and lelative 
proportions, as well as to the situation, form, and magnitude of the 
eyes, the size and figuic of the thorax, the sou tel, sternum, and 
elytra, having wings for flight, to the long sprawling legs, neither 
robust nor truly 5 jointed, to the long simple tibiae, the dilated 
and bilobed and spongiose tuisi, it is impossible to allow that there 
is any affinity . Cyrtagnathus is a Longicorn, Hgpocephalus is not. 
The author then gives a detailed description of Hypocephalus arma - 
tus , Desm ?, observing at the same time that there are so many 
differences between M. Dcsmarest's figure and Mr. Turner’s spe¬ 
cimen, examined by him, that they ate, m all probability, if not 
distinct, of different sexes From tire peculiarities of its structure 
Mr. Curtis proceeds to deduce the probable habits of the insect, of 
which little is known from actual observation, and concludes by 
some further observations on its proper place m the system. In 
the course of these remarks he maintains the great importance of 
the tarsal system of Geoffrey, as adopted by Latreille, as a basis for 
the primary divisions of the Coleoptera , and explains the nature of 
the exceptions which occur in several groups to the general type of 
development in this particular. He particularly alludes to the sup¬ 
position that the so-called Tetramcra are really pentamerous; but 
maintains that the portion considered as a fourth or extra joint, 
even when articulated, is not the analogue of the fourth joint of the 
Pentamera , but merely a head or fulcrum at the base of the terminal 
joint, which is rendered necessary from the third joint being bilobed 
and cushioned beneath. He does not, however, insist that Hypoce - 
phalus is a Lamellicom; all his claims for it are based on its being 
truly pentamerous, which draws it nearer to the Lucanida than it 
can possibly be attracted to the Cerambycid# by any less important 
character. He begged, however, that he might not be misunder¬ 
stood as wishing to detract from the value of the structure of the 
mouth in the formation of systems, for although it may be subject 
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to great modifications, and depart from tbe typical forms like the 
changes in the tarsi, such anomalies are perhaps confined to the 
minuter members of a family, and a comparison of the trophi is un¬ 
questionably of the greatest importance in arriving at the true affi¬ 
nities of insects. 

The paper was accompanied by drawings of Hypoccphalus and its 
details, and also of the details of Cyrtognaihus 


June 6.—Thomas Bell, Esq., President, in the Chair. 

Read the following extracts from a Letter from Dr Frederick 
Welwitsch to Richard Kippist, Esq , Libr L.S , translated from the 
German, and communicated by Mr. Kippist 


St Paul de Loanda, Tropical W Africa, S. Lat. 8° 48' 5 W . 
March 2nd, 1854. 

My dear Friend, 


Although 1 have now been above seven months in Africa, it is 
only to-day that the first opportunity has occurred of sending letters 
direct to London, and even of tins opjiortunity I received such short 
notice that 1 have only time to send you a tew hasty lines of news 
You must not therefore be surprised, if this, my first Afncan 
letter, proves somewhat confused, since I returned to Loanda only 
yesterday evening, from an excursion into the interior, and find my¬ 
self so surrounded by pressing occupations of all kinds, that I scarcely 
know where to begin. 

My journey from Lisbon here was so far favourable that it 
gave me a good opportunity of becoming acquainted, superficially 
at least, with the flora of Madeira, St. Vincent’s (Cape Veids), 
St. Jugo, Sierra Leone, and the mcompuiubly lovelv llha do Principe. 
In Sierra Leone 1 staid nine days, and bethought me, with each 
new plant 1 encountered, of our old friend George Don. 

What astonished me moie than anything else at Sierra Leone was 
the circumstance that the English, who have now been so long in 
full possession of this charming territory, nevertheless still remain 
in utter ignorance of the adjoining negro-district, more particularly 
with respect to the intenor of that part of tropical Africa. 

In Sierra Leone I saw the first parasitical Orchtdea, and almost 
always in company with a gigantic species of Platyccriutn (P alci- 
comp?) [P. Stemmana, Desv ] 

In Prince’s Island I wandered, while climbing the highest peak 
(Pico de Papagaio), for a whole hour among flowering examples of 
Ca Indium hicolor , and many other splendid tropical species, which arc 
not to be found in Sir W. Hooker’s recently published ‘Flora Ni- 
gritiana.’ Of Fdices alone I collected about Free-town in Sierra 
Leone, and on Prince’s Island, above twenty species, mostly gigantic 
forms; among them a Gleichenia (anne Gl. Hermanni , R. Br ?), 
u stipite scandente seepihs 25-pedali ” 

I arrived m Loanda (Sao Paulo de Loando), the capital of Angola, 
in the beginning of October 1853, and since that time I have not 
Am* Mag „ N> Hut* Ser. 2. VoL xv, 20 
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loat a moment, but my whole time has been employed in excurtiona; 
so that I have already become acquainted with and plundered up¬ 
wards of forty miles of coast, from the Guizembo River (three miles 
N. of Ambriz) to near the mouth of the mighty Cuanza (about 9°30 f 
8. Lat.), and possess the materials for a Flora of Luanda, of five to 
six * miles in circumference, in well-preserved specimens. 

The total number of plants which I have hitherto collected, as 
well on the islands as in Sierra Leone and Angola, may amount to 
about 800 species, but increases daily as the rainy season approaches , 
all those hitherto collected having been obtained in the dry (and 
therefore unfavourable) seuson. March and April are here in An¬ 
gola the rainy months, and the period of the highest and most 
luxuriant development of vegetation falls in the months of May and 
June, so that I have good right to hope that my collection may very 
shortly be increased to, perhaps, more than double its present amount, 
since the annual species, as a matter of course, make their appearance 
only in the rainy season 

What especially surprises me here, with respect to the geogra¬ 
phical distribution of certain genera, is the occurrence of three or 
four Aloes, of a Stapelia (Ueurnia ), and several other Cape genera. 
Of Euphorbia I have already found near Loanda a gigantic species, 
with a stem 2| feet in diameter and upwards of 30 feet, high, form¬ 
ing woods, as the Pinus sylvestris does with us ! This species, which 
is readily discernible even from ship-board, is not noticed in the 
* Flora Nigritiana/ 

In the lakes of the interior, distant about one to three German 
(four to twelve English) miles from the coast, I have found almost 
everywhere magnificent Nymphacas (AT carulea , micrantha , den- 
tata , &c.) and Ptstia ; and in addition, our Typha angustifolia and 
Heir pus maritimus. 

Of trees, there occur in the dry coast-flora only Adansonia , Ster - 
culia, n. sp , an Afzeha , Eriodendron anfractuosum , and a Bauhtnia, 
with three species oi Palm. on the rivers, however, the tree vege¬ 
tation becomes more dense, and more abundant in species ; the list 
being then augmented by Avwenma a/ricana, Laguncularia racemosa, 
and Rhisophora Mangle ; of which, the Laguncularia always remains 
a shrub, but the other two sometimes appear as great trees. A Cap - 
paridea too, the beautiful Matrua angolensis, DeC , appears as a tree, 
even in the neighbourhood of Loanda, but extremely seldom; usually 
only as a shrub 5-6 feet high. Among my collections several species 
of Strychnos , and another Loganiacea , likewise occur, most of which 
may probably prove to be new species. In the woods of Euphorbia 
{Candelabra, n. sp.) is found a wonderfully beautiful terrestrial 
Orchidea , with a scape 4-5 feet high, which ends in a spike of a foot 
long with large yellow flowers. A tiuly magnificeut Crinum (. Brous - 
sonetii ?) luxuriates in boggy places; and on hilly slopes, the Adan - 
sonia digitata is nearly covered by a glaucous-leaved Loranthus with 
deep red flowers. 

It is much to be regretted that excursions in this country are 
* Q r German miles ss 44 English. 
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attended with go much expense, and such great inconveniences of all 
kinds. Although the Portuguese Government allow me j 845 per 
month, I shall nevertheless be under the necessity of contracting 
heavy debts before I return to Europe, since everything is at least 
three times dearer here than in London. As there are few roads, 
and fewer beasts of burden, all baggage, provisions, water, presses, 
paper, beds, cooking utensils, with the necessary articles for barter 
(e.y. guns, powder, brandy, cotton goods, glass-pearls, &c.), must be 
conveyed on the heads of negros , so that even the shortest excursion 
of three or four clays costs an enormous sum. 

Meanwhile my reliance is upon England ; that is to say, I anti¬ 
cipate that ray cases of living plants, insects, seeds, &c., as also a 
few herbaria of the flora of this neighbourhood, will be duly 
honoured; and in that hope, I intend within two or three weeks 
from this time, to make up a sample-collection for London. About 
the 16'th 01 18th of the present month, the English ship of war 
Penelope will leave here for England, and I shall avail myself of this 
opportunity to send living plants, as well as seeds and Hymenoptera, 
to Messrs. Wilson Saunders, Hooker, &c. 

Head also a paper ** On a new species of Anomourous Crustacean 
belonging to the family Ifomolidee, found by Mr. Wm. Lobb, at 
Monterey in California, m the winter of 1850 ” By Adam White, 
Esq , F L S. &c. 

This species Mr. White stated to be in some respects allied to 
Lithodcs (E<kinocerus) cibarius from the Columbia Hiver, but to 
differ from it in the more regularly triangular and depressed form of 
the carapace, and m the outer antenna* having two or three beautiful 
petaloid processes at the base, instead of the stiong thorn-like spines 
at the base of the othei. The abdomen is singularly pitted on the 
under side ; the surface of the carapace is covered with strawberry - 
like tubercles, and the thick spines with which the legs are covered 
are sianlaily ornamented. The most singular character however is 
the absence of the hinder pair of legs, or (as the President suggested) 
their apparent absence, there being no hole between the carapace 
and abdomen through which these appendages could come. 

Mr. White gave a revision of the species of Lithodes , which had 
been much added to, since the work of Prof. Milnc-Edwards, by a 
Japanese species described by De Hauu ; three species from Fuegia, 
obtained on the voyage of Dumont D'Urville; one described by 
Edwards and Lucas; another by Dana ; and another by Mr, White 
himself. He proposed for the fine species obtained by Mr Lobb, the 
name of Lithodes (Petalocerus) Bellianus , in compliment to the Pre¬ 
sident of the Society. 

Read also a Memoir •• On the External Membrane of the Unim* 
pregn&ted and Impregnated Ova of the Common Salmon.” By John 
Hogg, Esq., M.A., F.R.S., F.L.S. &c. 

In illustration of his paper, Mr. Hogg presented to the Society 
two phials containing (preserved in spirit) mature ova as they fell 
from the female Salmon unimpregnated, and others taken at the same 

20 * 
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time and artificially impregnated. They were taken by Mr. Harmon 
in December last, and sent to Mr. Hogg in January by Isaac Fisher, 
Esq. of Richmond. Yorkshuc “ The ova in both phials, 0 says Mr. 
Harrison, u were taken from one fish m the River Tees, on the 27th 
of Dec 1853. The female fish was held up by the head, and when 
the spawn was ready it run out by itself. The ova were with the 
milt for about half a minute, or as soon as they could be got uway. 
The impregnation naturally takes place m a moment, as is always 
the case m a stream, where the milt shed in the running water 
passes rapidly over the ova.” Mr Hogg was unable to obtain either 
the immature ova from the same female, or ova naturally fecundated 
—two other conditions which he was desirous of examining to com¬ 
plete the series of hw observations 

The object which Mr Hogg had chiefly m view was the micro¬ 
scopic examination of the external membiane of the ovum in these 
several conditions, in relation to the statements made by different 
authors as to its struetnie and the change* it is supposed to undergo. 
Thus in the ' Book of the Salmon,’ by Me*si* Fitzgibbon and A. 
Young (Lond 1850), it is stated (p. 183), that " the eggs of that part 
of the roe nearest to the vent will he always found of largei size than 
those situated higher up m the stomach, they are softei nlso, and 
their outward filaments (or membrane*) arc thinner and more porous, 
and thus they aic fitter for impregnation—for absoibing the milt of 
the male as it is poured over them.” And again, p 185, “ Although 
the unripe ova should be expressed, they would he useless for pro¬ 
duction, for their absorbing pores are still closed against the niter- 
penetration of the milt, and consequently in this stute impregnation 
is impossible ” In like manner Mr. Jacobs, m a communication 
published m the * Hanover Magaziue' for the year 1763, quoted in 
Yarrell’s c Bnttsh Fishes ' (ed 2nd, vol. n. p. 93), says of the common 
Trout and of the Salmon also, 4 ‘ After an egg has been fructuated by 
the sperma of the mule, which slips through an invisible opening 
into it, it lodges m the white liquor, under the shell and round the 
yolk.” Recent discoveries, Mr. Hogg continues, have shown that 
the fecundating principle of the male fish (as of every animal m 
which there is a sexual communion) is solely derived from the 
seminal animalcules or spermatozoa. In the words of our late 
distinguished Fellow, Mr. Newport, ° The spermatozoa alone, m all 
cases of communion of the sexes, are the sole agents m impregnating 
the ovum, and impregnation cannot be effected by the liquor temini# " 
(Phil. Trans. 1851, p. 172). Dr. Martin Barry indeed has asserted 
(Phil. Trans. 1840, p. 533, and pis. 22 & 23 figs 164-169) that 
he had observed an attenuation, or an orifice like a cleft, in the thick 
transparent membrane of the ovum of the Rabbit, at the period of, 
and after, fecundation, through which the spermatozoa enter; and 
in a recent communication to the Royal Society (Proceedings, vol. vi. 
p. 335), the same author lias referred to a lately published work by 
Dr. Keber, in which Dr. Barry states, “ That physiologist describes 
the penetration of the spermatozoa into the interior of the ovum, in 
Unia and Anodonta > through an aperture formed by dehiscence of its 
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coat#, analogous to the micropyle in plants/* On submitting por¬ 
tions of the external membrane of both the unimpregnated and im¬ 
pregnated ova of the Salmon contained in the two phials presented 
to the Society, to the Society’s microscope, Mr Hogg was unable 
to detect any perceptible difference between them, even when mag¬ 
nified with a considerable power. The membrane in both conditions 
was a perfectly transparent tissue, and appeared, to Mr. Kippist as 
well as to lumself, to be entirely plain ; that is to say, unfurnished 
in both conditions with either cells or pores, or anything resembling 
a cleft or aperture. Examination of the entire ova from both phials 
with a good lens gave the same result, affording not the least ap¬ 
pearance of a cellular or porous structure in their external membranes, 
or of any orifice or cleft, thus agreeing with Mr Newport’s state¬ 
ment (Phil. Tran«. 1851, p. 203), that •' on careful examination of 
the envelopes of the frog, he had not been able to detect any fissure 
or oiifice M In conclusion Mr Hogg refers to the most recent 
discoveiy of that lamented physiologist, which seems to set this 
question at icst, by showing that while spermatozoa are found 
" within the vitelline cavity in duect communication with, and 
penetrating into the yelk/* they “ do not reach the yelk of the Plug's 
egg by any special orifice, or canal, in the envelopes, but actually 
pierce the substance of the envelopes at any part with which they 
may happen to come in contact, as I have constantly observed while 
watching their entrance ** (Phil Trans 1 <833, p. 271). 

Read further a memoir "On the Osteulogieal Relations obser¬ 
vable among a few Bpecies of the Bovine Family.” By Walter 
Adam, M I) Communicated by R. Brown, K#q., V.P.L.S. 

l)r. Adam commences his Paper by lefciring to a communication 
made by him to the Society in 1831, and published m the sixteenth 
volume of its 4 Transactions/ “ On the Osteological Symmetry of the 
Camel/’ in which an attempt was made to trace, throughout one 
large animal, the identities and variations of osteological dimensions 
characteristic of a species In the piescnt memon he proposes, by 
an osteological comparison of some species in a cognate group of 
animals, to exemplify the more striking resemblances and deviations 
in form winch aie exhibited among the components of a zoological 
family. 'Hie skeletons examined were nine in number, all contained 
in the collection of the Butish Museum, and consisting of both 
males and females of three species, the Bos Bantiyer of Java, the 
Bibos Grnrus of Nepaul, and the Bison Americanus; and of males 
only of three other species, the Aurochs (Bison) of Lithuania, the 
Caffre Buffalo of the Cape of Good Hope, and the short-horned 
Buffalo of the river Gambia. As m his previous paper, Dr. Adam 
takes as the standard of measurement the basilar length of the cra¬ 
nium, which, divided mto 72 parts, forms the means of comparison 
with all the other dimensions. In conformity with this standard, he 
gives the proportional measuiemeats of all the principal parts of the 
nine skeletons examined, with elaborate minuteness, in a tabular 
form, and adds also a series of tables, in which the dimensions arc 
represented by proportional straight lines instead of figures* 
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June 20.*—’Thomas Bell, Esq., President, in the Chair. 

Read an extract from a Letter dated “ Santarem, 27th March, 
1854,” addressed to Samuel Stevens, Esq., F.L.S , by Mr. H. W. 
Bates, “ On some Particulars in the Natural History and Habits of 
Termites ” 

•* It is curious,” Mr. Bates says, “ that for two months before re¬ 
ceiving your last letter, I have been attending to the Termites . I 
began first to look for M. Schiodte’s new Staphylim , and ended by be¬ 
coming greatly interested in the Termites , without, however, finding 
the Staphyltni. Some of the results of ray examination up to the 
present date 1 intend to send on a separate sheet, the specimens will 
follow next month I have examined about a hundred colonies. 
Some of the results I have come to are,—that there are no truly 
apterous images ; that there are only two kinds of larva 1 , fighters and 
workers; that a large hillock is always an agglomeration of many 
very distinct species, which build with very different materials, that 
some species cherish only one ? and one <? adult m a colony, 
whilst others have a great number (50 or 100) adults, the $ and 
$ in about equal numbers , lastly, I have detected a very good 
character to distinguish and <j> in the pupa and adult states, and 
have found pupaj in various stages of growth or eedysis, without, 
however, os yet detecting the first moult from the larva to the pupa, 
to decide what becomes of the monstrous apophyses of the head, and 
the mandibles of the soldier (fighter) larva ” 

Read also a Letter addressed to the Secretary by Dr. George 
Buist, 91 On the Construction of the Nest of a Species of Mason- 
Wasp in the Neighbourhood of Bombay.” 

“ I observe,” says Dr. Buist, “ that some specimens of the nest of 
the Mason-Wasp or bee from India were placed before a late meeting 
of your Society. Perhaps the following account of the habits of 
this curious insect may interest you; they are given from personal 
observation. The male of the mason-bee is about twice the size of 
the common wasp, but nearly of the same colours ; the thm portion 
which unites the thorax and abdomen being nearly an eighth of an 
inch in length, and scarcely thicker than a horse's hair. The female 
is about one-eighth this size, and of n bright shining bottle-green, 
like a blistering fiy. She bears no resemblance to the male, and 
they are only seen together when the eggs are being laid. Early m 
October, so soon as the rains are fairly over, the mason-bee begins 
to build. Having selected a spot for his nest, generally in some 
quiet corner, to which however there is free access and egress, he 
approaches with a piece of wet mud about the size of a pea, which 
he holds with his fore-feet against his breast, close up to his mouth. 
He first makes a neat thin ring, of about an inch in diameter, and 
then brings this up by successive additions until it assumes very 
nearly a spherical form. The opening at the crown is now drawn 
up like the neck of a bottle, and turned over with a flat lip, an 
opening being left of about an eighth of an inch in diameter. Two 
or three of these little dwellings, which take from six to eight hours 
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Dr. Buisfc on the Nett of a Mason* Wasp. 

to finish, are commonly built together and left to dry before any* 
thing more is done; the outer shell having in the process of con¬ 
struction been partially filled with mud, and divided into compart¬ 
ments, a considerable space being left open within the principal 
aperture which gives entrance to them all. So soon as they are 
firm enough, and whilst still damp, the female is seen running and 
Hitting about them, and dropping a few eggs m each, and imme¬ 
diately after this the male is seen to approach the nest warily with 
what appears to be a cumbrous load in his arras This turns out to 
be a large green caterpillar, about three-quarters of an inch in 
length, fully the size of the bee which carries it: this is now thrust 
through the bottle-neck aperture into the nest. The struggles of 
the resisting worm being met with many a punch, nip, and dig from 
the inexorable bee, it seems at last to sting its victim to death. The 
moment it is fairly within the bottle, a little globule of mud is 
brought, and the mouth of it hermetically sealed More bottles in 
succession are built, provisioned, and sealed up in this way, till the 
collection consists of six, eight, or ten; when fairly completed, the 
builder seems to take no more heed of them: he is shy and easily 
frightened, and will abandon his operations and quit the house alto¬ 
gether if lie observes anybody neur. I have never happened to see 
the grubs or young bees , but about a fortnight after the work just 
described has been finished, the nests are all found to be burst 
through, and the fragments of the shell and easing of the chrysalis 
are found inside I have watched tho*e operations frequently at 
Bombay, and only regretted that the piessure of other avocations 
prevented me from gathering more particulars than I have now 
given. So far as they go they may be relied on/’ 

Head also a paper “ On some remarkable Spherical Exostoses 
developed on the Roots of various species of Contfera /’ By Joseph 
Dalton Hooker, Esq , M.D., F.R.S., F.L.S. &c. 

Dr. Hooker states that the exostoses which form the subject of 
his paper were fiist observed by him on the roots of the Podocarpus 
dacrydioidcs of New Zealand, collected by the Rev. W Colenso, 
and subsequently at Kew, in company with the Rev. M J. Berkeley, 
he found similar organs to be of very general occurrence among 
Coniferas. As examples he mentions Araucaria: of several species, 
Podocarpi , Taxodium , Dacn/diurn, Thuja , Cttprcssus, Phyllocladus, 
and Cunninghqimia. Mr. Berkeley has described, in the ‘ Gardeners* 
Chronicle/ exostoses on the roots of the Pea, and Dr. Hooker has 
also been long familiar with othei examples, especially with a most 
remarkable modification of them on the Laburnum, pointed out to 
him by Prof. Hcnslow, who has also shown him others on the Gar¬ 
den Bean, and on species of Lathyrus, both wild and cultivated, as 
well as on other Leguminosa. Except, however, in the instance of 
Taxodwm distichum , in which they have been noticed by the elder 
DeCandolle (‘ Throne El&nentaire,’ Ed. 2. p. 356), and in which 
they exist in a very peculiar condition, he is not aware of their pro- 
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valence in Conifers having been anywhere noted. In Podocarpwt 
dacrydivides, the species selected for illustration, the roots and root¬ 
lets are studded at intervals with spheucal bodies, of diameters 
Varying between the ^th and ^tli c A an inch, either attached by 
a very short pedicel, or absolutely sessile, and sometimes even sunk 
into the baik of the root They are easily detached, leaving a small 
scar, are of a soft and spongy consistence, smooth and even on the 
surface, of a pale reddish colour, and m a vertical section are seen 
to be composed of—(1) a mass of spongy cellular tissue, aggregated 
round (*J) u central vascular axis, which extends from the wood of 
the root to the centre of the sphere, and (3) a delicate cuticle. 
Each of these tissues is described m detail, and illustrative figures 
of the exostoses of P. dacrydtotdes and of their microscopic anatomy 
accompany the paper. With regard to the cxoBtoses of the roots of 
other plants, Dr. Hooker observes that for the most part their struc¬ 
ture is approximately the same as those of the Podocarpun, but they 
are very much larger in most herbaceous plants than in the aiboreous, 
are more irregular in form, and are destitute of the vascular axis. 
In some species they are perennial, in others annual. In the Labur¬ 
num they form fleshy branched masses, as large as the fist, ami are 
full of vascular tissue. Morphologically, he looks upon them as 
transformed root-fibrils, but regards their special function as obscure, 
although they may be supposed to be subservient to the office of 
selection of nutriment. In conclusion, he indicates a remarkable 
moiphological analogy between them and the tubers of the root- 
parasite Balanopkora, which arc supplied with an abundant develop¬ 
ment of vascular tissue, mainly derived from the vascular axis of the 
roots upon which the lialanophorce are parasitical. In this case. 
Pi. Hooker thinks there can be no doubt that the parasite exerts a 
specific or diseased action in the root-stock, which results m the 
development of a vascular bundle analogous to a rootlet, which is 
prolonged into the tuber of the parasite, and which afterwords in¬ 
creases greatly, branches, and resembles m its appearance os well as 
in its relation to the root-stock, the vascular branches occupying the 
axis of the branched exostoses of the Laburnum. On the subject of 
the development of the tissues of Balanophorecu, however, he reserves 
further details for a monograph of that Order which he is preparing 
to lay before the Society. 

BOTANICAL SOCIETY OF EDINBURGH. 

February 8, 1855.—Professor Balfour, President, in the Chair. 

Mr. T Kirk, of Coventry, sent for exhibition a specimen of O- 
rwtmm tnmale , with the carpellary leaves partially turned inwards, 
so as to show distinct parietal dissepiments. The placentas were 
free and central. A very similar specimen is figured and described 
in the ‘Gardener's Chronicle' (1844, p. 557), and ‘ Lindl. Veg. 
Kingdom’ (p 4<J7) 
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Dr. Gilchrist on tome rare Alpine Plants. 

The following papers were read ;— 

1. 44 Account of a Botanical Excursion to the Bracmar Mountains 
in August 1851,” by Prof. Balfour, 

The Professor gave an interesting account of his tour with his 
pupils and friends, and mentioned the localities of several plants ob- 
nei ved. 

2. (t Report on the Diatoraaeeee collected in Bracmar m the 
autumn of 185 4, by Prof. Balfour and Mr. G. Lawson/* by Dr. 
Greville. (See page 252.) 

3. “ On the Geological Relations of some rare Alpine Plants/* by 
Dr. Gilchrist. 

Ojytropts campcsfns is a plant confined to a single isolated lo¬ 
cality in Clova. It grows on a cliff facing the south, which is some¬ 
what isolated from the surrounding rocks by two perpendicular in¬ 
dentations, which, as they are the result of wcathenug, indicate some 
chauge in the structure or composition of the rocks. That on which 
the plant grows, and to which it is limited, is a micaceous schist, 
extremely rich m mica, of a dark colour, and rapully undergoing 
decomposition. The immediately surrounding rocks are of the same 
general character, but the mica is greatly less m proportion to the 
other materials, and lighter m colour. 

Lychms atpma is confined to a few* isolated localities It grows 
on the summit of a lull called Little Gilramioch, at about equal di¬ 
stances from Glens lsla and Dole. It seems limited to about half an 
acre of surface. The rock i a a tabula) mass of compound felspar, 
apparently capable of resisting decomposition. While in many places 
it is bare and flag-like, othei portions of it present a singularly rough 
and irregular surface, aR if the rocks liad undergone fusion previous 
to expulsion, small portions of it bearing a distinct resemblance to 
similar specimens from the so-called “ vitrified forts.” The relations 
of this plant to the rock on which it grows are well seen, many of 
the specimens growing in little crevices of the bare rock, where there 
is not the slightest vestige of soil, ordinarily so called The rock, co¬ 
extensive with the limits of the plant, is unvaried m character. Its 
relations to those around could not be ascertained 

Astragalus alpmus grows upon the summit of Craigindal, a hill 
about 3000 feet m height To the east of Bracmar we gathered 
specimens of this elegant little plant, in two separate localities, at a 
considerable distance from each other, but the rocks on which both 
grew were the same, a very pure compact felspar, of which the entire 
hill seems to be formed. 

4. “ Descriptions of new Coniferous Trees from California/* by 
Mr. A. Murraw, 

The descriptions were rather horticultural than botanical, and 
botanists must wait for some accurate ami scientific definitions of 
them, before they can be admitted as described species. 
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MISCELLANEOUS. 

On the Anomalous Oyster-Shell. By Prof. J. S. Henslow, 

To the Editors of the Annals of Natural Ilistory. 

ILttclmm, llatlleigli, Suffolk, March 8, 1855. 

Gentlemen, —In your Number for February, Mr Busk has 
invited attention to a curiously-formed valve of a shell, resembling a 
combination between an Oyster and a Pkolas. He intimates, with 
doubt, that the oyster has somehow encased the Phofas , or at least 
that the shell of the latter is present m that of t he former. I sus¬ 
pect, however, such may not be the case, and that Mr. Busk has the 
genuine shell (one valve) of an oyster only, A specimen of a fossil 
oyster which I prepared for the Ipswich Museum a few weeks ago, 
seems to explain Mr. Busk’s puzzle. This shell had attached itself 
by the lower valve to an Ammonite, and, as it grew, had taken, m a 
very complete manner, the impression of its whorls. But the curious 
result has been, that the upper valve, which was not in contact with 
the Ammonite, has become partially modelled to represent it. Thus 
the two valves together have the double impression of the Ammonite, 
in intaglio below, and m cameo above. I suspect from this that Mr. 
Busk’s oyster had grown with the tower valve (winch he does not 
possess) attached to the outer convex surface of a Phofas ; and that 
the upper valve (the one m question) has m consequence been par¬ 
tially modelled aftci it. We must suppose m these cases that the 
mollusk accommodates itself to whatever curvature is impressed upon 
the lower valve, and then the materials secreted for the upper valve 
will necessarily follow the contour thus given the animal. It may be 
worth while to Bearch for oysters attached to shells and rugged stones, 
to see whether traces, more or less distinct, of this sort of impress be 
not more frequently given to the upper valves than we have sus¬ 
pected. I have placed the fossil specimen alluded to in a vertical 
position, with impressions in clay (one on either side), from the 
surface of each val ve; that from the lower side perfectly restores the 
form of the Ammonite, which has been only faintly impressed on the 
upper. The specimen is probably a detritnl relic obtained from the 
drift. It was purchased by R. Co’bbold, Esq., many years ago, in the 
north of Suffolk. 

I remain, Gentlemeu, yours very truly, 

J. S. Henslow. 

Description of a New Species of Oorynactis. 

By William Thompson. 

CoRYNACTIS HETKROCERA. 

Spec. Char. —Coriaceous; the tentacula in each row varying in 
shape, the animal but slightly mutable. 

This Oorynactis measures nearly an inch in diameter, and the same 
in height, when in a state of expansion; when contracted it has the 
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Bhape of a button and is firm to the touch, coriaceous, and of a deli¬ 
cate yellow colour. 

The body is covered by an epidermis, which is easily detached and 
slimy; when this was rubbed off the animal was of a dirty white ; 
the epidermis was replaced in a few days, when the animal recovered 
its colour; when portions only of the epidermis are rubbed off, it has 
a mottled appearance. 

When closed all the tentacles are completely withdrawn. 

The margin of the disk is ci enated; the tentacles are placed within it. 

The tentacles in the ontpr row are thirty*two m number; the other 
three lows have each two oi three less, there are four rows in ail. 
The tentacles in each row differ from the others ; those m the outer 
row are the longest, then those of the second, third and fourth, in 
the order that I have named them ; the third and fourth rows having 
the peduncles so short as to be nearly sessile. The shape of the ten¬ 
tacles, as I have stated, differs much. The rows of tcntacula, as also 
the individual tentacles, closely approximate, those in the outer row 
diverge slightly, and, when looked at from above, bear the appear¬ 
ance of a finely-lobed edge to the diHk, the real margin being hidden 
by the heads of the tentacles hanging over it. The tentacles m each 
row appear to the eye short, stout and capitate, those in the first 
or outer row have the head bibbed or kidney-shaped, aud a round 
tubercle placed below' the head on the inner side; all the tentacles arc 
horizon till. The tentacles of the second row are of a peculiar con¬ 
struction, apparently unit mg the capitate extremities of Con/nactitf 
with the elongated foim of Actinia ; the apex is a spear-shaped pro¬ 
cess, and this is seated on a peduncle formed by four globose bodies 
placed two aud two, and divided from each other by constrictions 
more or less deep. In the third row the peduncles of the tentacles 
are very short, thick and capitate , the crown is round, rather oblong, 
and with a constriction at half the distance from each end, giving 
the crown the appearance of a figure of 8. The fourth or innermost 
row is short, or shorter than those m the third , they are m fact nearly 
sessile. The heads of the tentacles in the fourth row appear occa¬ 
sionally to vary , sometimes being of the same shape as those in the 
third row, that is, bilobed, whilst at other times they are decidedly 
five-lobed. The whole of the tentacula are straight, rigid, regularly 
disposed, and point slightly outwards. They slightly change their 
shape at times when the animal is opening; this however is not always 
the case. 

The disk within the inner row of tentacles is ample. 

The mouth is formed of two erenated Ups, forming a straight ori¬ 
fice ; at times this is drawn into the shape of a crescent. Whilst 
copying this portion of iny notes, my Cori/nactis does not appear auite 
easy; it lias thrown out its lobes, covering every part of the aisk, 
with the exception of the erenated margin ; the lobes do not rise, as 
in species of Actinia , above the margin ; they are on the contrary fiat 
and even with it, and are firm to the touch. 

The colour of the animal is a delicate yellow or buff. The disk 
is of a pellucid white, streaked with fine radiating lines of a dead 
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white. The tentacles of the first row are pellucid white, With the 
capitate extremities dead white; the tentacles in the three remaining 
rows are also pellucid white, in parts tinged faintly with a reddish 
hue; the capitate extremities have a powdered white edge. The 
mouth is of a darker yellow than the body. 

This species does not appear to change its shape very much, thus 
differing from the other known British species, the only change 1 
have noticed was that from a state of contraction to one of expan¬ 
sion, from the button shape to nearly a true cylinder, of pretty equal 
dimensions at both extremities, with a constriction immediately under 
the crenated margin. It easily adheres by its base to any substance, 
and may he said to be rather lively, often continuing for some time 
constantly opening and dosing. 

It also throws out lobes in the mannei of oilier Acttmada ?, and 
these at times completely cover the disk. If touched it instantly 
contracts, but does not turn sulky, commencing immediately to re¬ 
open, which it does very slowly, and this by deserting the tentacles 
mi one quarter of the disk before it begins to exsert those on the 
other three quarters The tentacles have not the motion of Arttma 
or Anthea . 1 dropped a piece of meat on the disk when opened , it 

remained there some little time without being taken into the stomach ; 
after some time the animal wished to rid itself of the meat, it then 
slowly bent over, and the meat rolled or tloated across the tentacles 
without being impeded by them. When taken this animal was per¬ 
fectly smooth and free from all foreign substances, such as sand and 
gravel. 

The appearance of this Conjunct us reminds me of a coronet, the 
heads of the outer row of tentacles hearing a resemblance to the balls 
on the edge of the coronet, and this more so than m either C, vmdis 
or C. A lima mm ; and I should have proposed the specific name of 
eoronahs , did it not partly apply to the other species. 

Corynactu heterocera, it will have been seen by the description, 
differs very materially from the other British species, m the form of 
the tentacles, the colour, the superior size, the coriaceous texture, its 
general immutability of form, and in having no foreign substance 
attached to the epidermis when caught, as m C. AiImamu. *1 have 
named it heterocera m reference to its most prominent distinction 
from the other species in its differently shaped tentacles. 

Had* Dredged m Weymouth Bay, in 8 fathoms of water, on a 
gravelly bottom, Sept. 10, 1853.— Proc . Zoot . Soc. Nov. 8, 1853. 

On the Sjjeeie# confounded under the name of Laminaria digilata, 
with some Observations on the genus Laminaria. 

By M. A. Lk Jolis. 

The author has studied for several years the structure and deve¬ 
lopment of the various forms of the so-called Laminaria diyitata 
growing in the neighbourhood of Cherbourg. He states that his 
observations agree with those of Clouston made at the Orkneys, and 
considers that, instead of a single species as admitted by most modern 
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algologists, or several as described by some authors, there are in 
reality two distinct species, commonly known under the name of La¬ 
minaria dtgitatu. 

In the tissues of one of these plants, the symplocenchyma pre¬ 
dominates, m the other the merenchynia; the stalk of the former 
also presents concentric rings and muriferous canals, of which the 
other is completely destitute. The muciierous canals which arc 
wanting in the sterns of many Lamnaruxt exist in their fronds, and 
the author considers that these organs exist normally in the tnbe of 
Laminariacea, and are more or less developed in all parts of those 
plants which are colored with mucilage. 

The vegetation of the two species is very different, and the details 
which have been given as to the singular manner in which Laminaria 
digitata renews its fronds, only applies to one species. In the first 
species the stem is perennial, and regularly increases in length and 
thickness every year, forming a new concentric layer at its base, 
exterior to the old ones, and corresponding with a new whorl of roots 
which are developed above the others; at the same time a new 
lamina is formed at the base of the old frond, which being separated 
fiom the new frond by a very narrow constriction, at last falls off 
altogether. These phenomena furnish a means of ascertaining the 
age of the plant, each concentric layer at the base of the stem, or 
each row of rootlets, corresponding with the annual production of a 
new frond. The second species appears to have no such determinate 
penods of vegetation ; the frond grows m a continuous and uniform 
manner, the stem presents no concentric layers or superposed whorls 
of rootlets, and no exact indications of age can be derived from the 
length or the thickness of the stem. 

As all observers, with the exception of Clouston, have confounded 
the two species under the Lmmean name, the author considers that 
it would only serve to continue the confusion if this name be applied 
to cither of them, he therefore proposes to retain Editiondstone 1 a 
name, L Clouatom , for one species, and to give the other the name 
of L. Jtexicauhs. He gives the following diagnoses of the two 
species — 

1. Laminaria Cloustoni, L. ft 1 iris radicalibus verticillatmi ra- 
diatimque dispositis, stipite erecto rigido cylindrico rugoso, ad basin 
valde mcrassato, versus apicem seneim attenuate!, m laminam multi- 
fidam abrupte expan so. 

2. Laminaria Jiexicauhs. L. films radicalibus mseejuahter dis¬ 
poses, stipite flexih leevi tereti vel subcomprcaso, mterdum basi 
sub win strict!) subfUsiformi, sursum complauato, in laminam inte¬ 
grum vel multifidam aensim abetmte. 

In his observations on the genus Lamnarta , the author remarks 
that the Algm forming the genus lira of Areschoug must be ex¬ 
cluded from Laminaria, as they differ from it iu structure and fruc¬ 
tification. L . hrcvipce, Ag. and L. dermal odea, Lapyl. also differ in 
several respects, especially in the form of tbe root, he places them 
provisionally in the genus Haligema . The genus Hafgygia, formed 
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by Kutzing for the L. digitate, is inadmissible, as muciferous canals 
exist in many other Algae placed by that author in his genus La¬ 
minaria. 

The author proposes the following arrangement of the Lami¬ 
naria :— 

Laminaria, Lamx. 

Boot fibrous and branched. Stem cylindrical or subcompressed, 
solid or fistular. Frond flat, ribless, entire or palmate. Cryptosto - 
mata wanting. 

Section I. Dendroidece. 

Muciferous canals anastomosing in the cortical layer of the stem, 
large and scattered m the substance of the frond. 

Sp. X. Cloustom, Edin. (Le Jol.) , L pallida, Grev. 

Section II. Saccharin#. 

Muciferous canals wanting m the stern, small and numerous under 
the epidermis of the frond. 

Sp. L. flexicavhs, Le Jol.; L. B ov yard) ana > fl. bifurcate, Post, 
and Hupr.; L. bifida , Gmel , L. Bvprechtiana , Lc Jol., L Cka- 
tmssoi, Bory; L phylhtis , Stackh., L. saccharine, Linn. , L. lati- 
foha , Ag., L. Lammrouxn , Bory , L. hnyicruru r, Lapyl. 

Species not seen by the author: — 

Of Section I. ? L Bongarduina , P & H. ; L. hunantophy/la, 

p. & n. 

Of Section II. ? L. caperata , Lapyl., L teemata , P. & R., L. 
crassifoha, P. & R 

Haligenia, Decaisnc. 

Section I. Phyllana. 

If. dermatodea, II. tnplicafa , II. brempes. 

Section II. Saccorhiza . 

II. bulbosa, Decaisne. 

Comptes Rendus, Feb. 26, 1855, p. 470, 

Descriptions of two new Species of Humming Birds, from Peru . 

By John Gould, F.R.S. 

1. Spathura cissiura. 

General plumage bronzy green ; wings purplish brown; four outer 
tail-feathers purplish steel-black; under surface green, paler on the 
throat, thighs thickly plumed and of a reddish buff. 

Total length, inches ; bill, £ ; wing, 1 f ; tail, 2£. 

Hah. Peru. 

Remark .—Most nearly allied to Spathura Peruana, but differing 
from that and all the other members of the genus, in having the outer 
tail-feathers webbed throughout their entire length, and consequently 
the spathulate tips less conspicuous. 
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2u Calothorax micrurus, Gould. 

All the upper surface mealy bronzy green; throat of a glittering 
amethystine hue; under surface buff, deepest on the sides, tau 
narrow, rigid and black. 

Total length, 2£ inches; bill, 1^; wing, 1-^, tail, 

Hab. Peru. 

Remark .—This is a very diminutive species, and differs from all 
others in the extreme shortness of the tail, which is exceeded in 
length by both the upper and under coverts.— Proc. Zool. Soc. 
Nov. 22, 1853. 

METEOROLOGICAL OBSERVATIONS FOR FEB. 1855. 

Chutwtck —February 1 Clear overcast. 2. Drifting snow 3 Hazy. 4 Dense 
fog * foggy throughout 5. Overcast drizzly. 6 Snow-flakes slight ram 
7. Cloudy * clear and frosty. 8. Snowing . dotting snow boisterous at night. 
9. Overcast sharp frost. 10. Clear and frosty severe frost at night. 11. Thct- 
mometer within 1 d< gree of zero clear 12 Overcast clear and cold partially 
overcast. 13 Snowing • cloudy clear intense frost thermometer at zero. 14. 
Clear and cold 15. Snow-flakes bright sun frosty haze. 1C. Snow-showers 
overcast. 17 Snowing, with cold wind clcai severe frost. 18. Frosty hazy 
severe frost at night 19. Uniform haze clear and frosty. 20 Clem and frosty. 
21. Overcast 22 Hazy. 23 Overcast snowing 24 Fine 25. Overcast. 
26 Ram. 27. Foggy ram 28 Drizzly large halo round the moon in the 
evening. 

Mean temperature of the month . 28° 01 

Mean temperature of Feh 1854 ... .. ... . 37*67 

Mean temperature of Feh. for the last twenty-nme years . 39 *07 

Average amount of rain in Feh. 1*54 inch. 

Bouton —Feb 1 Cloudy. 2. Fine. 3 Cloud) * ram and hail p.m. 4. Foggy, 
ram pm 0 Foggy tain a m 6,7 Cloudy snow p.m. 8 Cloudy stormy p.m. 
9—11. Cloudy. 12—11 Fine. 15 Fmc. snow a.m. 16. Fine thermometer 
early am 6° 5 17—22 Fine. 23. Cloudy. 21. Fine: bhqw a.m 25 Cloudy. 
26. Cloudy . ram p.m. 27. Cloudy. snow a m. 28 Cloudy. 

Sandwich Manse, Orkney.—feh 1. Damp a m. sleet-showers p m. 2. Thaw, 
bright a m clear, frost p.m. 3 Thaw, showers a.m damp p m 4. Thaw, 
damp a.m. showers pm. 5. Showers a.m. and p.m. 6. Sleet-slioweis a.m \ 
clear p m. 7. Clear,fiost a.m . snow-showers p.m. 8 Bright, fiost a.m. cloudy, 
frost p.m 9. Clear, frost a.m. cloud), frost p m. 10. Cloudy a.m. and p.m. 
11. Snow-showers a.m. and p.m. 12. Snow-showers am • snowing, aurora p.m. 
13. Snow-drift a.m . clear p.m. 14. Snow, bright a.m * clear, aurora p.m 15 
Snow, bright a.m • cloudy p.m. 16, Snow, bright a.m. clear p.m 17. Snow, 
thaw a.m. . cloudy p.m. 18. Snow, clcai a.m. . clear p.m. 19. Snow, clear a m<: 
cloudy p.m. 20,21. Snow, clear a m. . clear, aurora p.m. 22. Snow, dear a.m. . 
lunar halo p.m. 23. Snow, cloudy a m . snow drift p.m. 24. Suow drift a.m. and 
p.m, 25. Snow, cloudy a.m . snow, clear p m 26. Snow-showers a.m, ; snow, 
clear p.m. 27. Snow, bright a m. . snow clouds p.m. 28 Thaw a.m ram p.m. 

Mean temjierature of Feb. for twenty-eight previous years . 38°*24 


Mea i temperature of this month.. 31 *64 

Mean temperature of Feb. 1854 ... 39 *22 

a 1 . - e i _! _ »j i\ 


Average quantity of rain m Feb. for fourteen previous years 3 39 inches. 

The mean temperature of this month is lower than that of any month for the 
last twenty-eight years—the whole period of observation—except February 1838, 
when it wa»3l°*31, aud when there was snow during all the mouth and for three 
weeka previously. This month it lay from the 11th till the last day, and the drift 
on the 23rd and 24th formed high wreaths in many places, rendering the roads 
impassable to vehicles. 






Meteorological Observations made by Mr. Thompson at the Garden of the Horticultural Society at Chiswick^ 
by Mr. Yeall, at Boston ; and by the Rev. C. Clouston, at Sandwich Manse , Orkney 
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XXVIIL —On the Structure of Chlorojihyll. 

By Hugo von Mohl*. 

I consider that it will not be a work of supererogation to 
bring forward some observations on the anatomical conditions of 
chlorophyll, since the description I gave of tins structure,— 
playing so important a part m physiological phaiuomena,—m 
a dissertation which appeared in 1837 (Verimschtc Scliriften, 
p. 349), has been on various hands declared erroneous, while, 
after repeated investigations, I am compelled to the opinion that 
these supposed refutations are based upon a false conception of 
the actual conditions. In the essay referred to 1 endeavoured 
to establish the view, that the chlorophyll-globules consist of a 
soft substance, related to albumen, m which, in most cases, one 
or more starch-grains are imbedded, and which owes its green 
colour to the presence of an extremely small quantity of colour¬ 
ing matter; but the view which I attacked, previously advocated 
chiefly by Meven, that the chlorophyll-granules are utricles, 
has again found supporters. 

Among these Nageli is especially to be cited, since he not 
only most decidedly asserted the utricular nature of the chlo¬ 
rophyll-granules, but also endeavoured to establish the anato¬ 
mical definition of the utricle in a conclusive manner, and 
to demonstrate a thorough analogy between this and the cell; 
which would have gone to show the existence of a special class 
of elementary organs. (Zeitschrift fur wiss. Botamk, Heft iiv. 
and iv. 1846, p. 94. Translated m Ray Society’s volume for 
1849, p. 161.) 

* Translated from the f Botamsche Zeitimg/ February 9th & 16tb, 1856, 
by Prof, Heufrey. 

Ann. 4* Mag. N. Htst. Ser. 2. Vol. xv. 
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To come to ft clear understanding, therefore, it will be first of 
all necessary to consider the notion of the utricle , as laid down 
byNagoli; and this is the more requisite, since his definition 
01 it deviates most essentially in several particulars from the 
usual signification of the word in common language. According 
to NagelPs definition, it is on the one hand unnecessary that an 
organic utricle should be hollow, while on the other, a hollow 
space occurring in the ccll-contents, even when surrounded by a 
membrane, is not m all cases to be called a utricle, but it is an 
essential part of the notion of the latter, that, like the cell, it 
possesses a proper membrane arid contents winch exhibit pecu¬ 
liar changes. According to tins definition, a vacuole m the pro¬ 
toplasm, tilled with water, even if the mucilaginous fluid bound¬ 
ing the cavity is condensed through the influence of the water, 
and forms as it were a membrane, is by no means to be railed 
a utricle, and still less may we apply this mum* to a globular 
mass of protcraous substance, the outermost layer of winch is 
hardened into a membranc-Iikc coat, when such a body occurs 
m the cell-cavity. The decision of the qu< stion, whether a 
structure occurring m the vegetable cell is a utricle, depends 
rather, according to Nagcli’s view, on the investigation whether 
this consists, like cells, of a membrane and contents of different 
nature from the membrane, and whether it exhibits altogether, 
in reference to membrane and contents, metamorphoses ana¬ 
logous to those with which we are acquainted in cells. 

Nageli believes that he has found these properties, character¬ 
izing the utricles, displayed most convincingly in nuclei, starch- 
granules, chlorophyll-granules, and other gramiloae structures 
occurring m cells. He states that these possess, like cells, a 
colourless membrane compost'd of cellulose, which originates 
subsequently to the contents, increases m thickness, like the 
cell-wall, by lamellar deposits in the interior, divides by the for¬ 
mation of (laughter-utricles, &c,; m short, he holds the struc¬ 
ture of the utricle to correspond completely to the organization 
of the roll, and the only distinction he finds between utricle and 
cell is, that the former contains no cytoblasts, and, as a struc¬ 
ture enclosed in the cell, is not an immediate, but merely a 
mediate or indirect elementary organ of the plant. 

As in ray researches on chlorophyll-granules, just as m nuclei, 
starch-granules, &c., 1 could find neither a membrane distinct 
from the contents, nor, still far less, a cellulose coat comparable 
to the cell-membrane, I expressed myself, in my " Elements of 
the Anatomy and Physiology of the Cell,” against this utricular 
theory, as a representation standing m most decided contra¬ 
diction to the facts; that this was done in few words will be 
understood from the circumstance, that in the said work I was 
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compelled to compress a summary of a large proportion of the 
physiology of plants mto a few sheets. 

A very important part of this doctrine of the organization of 
the utricle, proposed by Nageh, lias been retracted by himself 
recently, since he acknowledges (Systemat. Uebersiclit der ISr- 
scheimmgen mi Pflanzen-reiehe, 1853, p. 15) that he was wrong 
m ascribing to the utricle a membrane composed of cellulose. 
With this, however, he did not give up the opinion that the 
chlorophyll-granules are utricles and structures analogous to 
cells, but, on the contrary, finds it inconceivable that in the year 
1850 1 had not yet detected the membrane of the cell-nuclei and 
chlorophyll-granules,—since this, if we might be m doubt hh to 
its presence m fresh granules, presents itself so distinctly when 
these structures swell up m water. 

In this later treatise Nagcli explains the origin of the mem¬ 
brane in a maimer which stands m most glaring contradict ion 
to his earlier views on the natuie of an independent membrane 
and on the necessary properties of the utricle He takes his 
stand namely upon the phamomenori, that the surfuce of the 

E rotemous structures occurring in the cell-sap exhibit a mem- 
ranaceous consolidation through the action of the cell-sap 
where they are in contact with it, as for example the vacuoles 
full of cell-sap, the protoplasm-currents, &o. According to his 
view, the primordial utricle originates, m free cell-formation, 
through this action of the cell-sap, by condensation of the super¬ 
ficial layer of a scnn-lluid proteme-compound; and in like 
manner haidens the surface of minute portions of proteme-com- 
pounds, which are to be converted into nuclei, chlorophyll-gra¬ 
nules, &c. These latter structures correspond completely there¬ 
fore, excepting m the want of the eellulose-eoat, to cells, only 
they are arrested at a lower stage of development. 

In this theory we have two points to take mto consideration . 
1. the question whether the outer, firmer surface of a soft 
substance, winch forms the boundary of the medium with which 
it is in contact, is to be regarded as a membrane, and whether 
the soft substance become* a utricle through the formation of 
this firmer limiting portion; and 2. whether this tinner layer of 
a nucleus, of a chlorophyll-granule, or the like, is comparable 
with the primordial utricle. 

The first question must be answered most decidedly in the 
negative; indeed Nageh himself spoke most definitively against 
this, so long as he believed m the presence of a cellulose mem¬ 
brane clothing the granule. If indeed it were really a fact, that, 
a»Nageh now (System* Uebersicht, p. 16) states, the microscope 
demonstrates on many mucilagiuous filaments or masses, and 

21 * 
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around the cavity of vacuoles m the mucilage, a dense, membra¬ 
naceous coat ,—this would certainly be an evidence in flavour of a 
membrane having been formed around soft or fluid contents, for 
a substance which forms a coat over another must be of differ¬ 
ent nature from the latter—must be distinguishable from it. But 
the microscope shows no trace of this distinction; it shows 
nothing more than that the structures in question are sharply 
defined against the cell-sap at their surface. Whether the sur¬ 
face of tlie protoplasm and of the granuloso structures proceed¬ 
ing from it, are firmer than their internal substance, can never 
be directly made out by the microscope, just as little as wc can 
see in a drop of water, whether the view of those physicists is 
correct, who believe that the outer surface of every fluid has a 
firmer consistence than its internal portions. That m regard to 
the protoplasm this definite limitation on the outside has very 
frequently been wrongly taken as evidence' of the existence of a 
membrane, is well known ; 1 need only refer, m respect to this, 
to the opinion of Schultz, who looked upon the protoplasm- 
currents as currents of milk-sap flowing m the ramifications of 
a vascular system. Wc see nothing more on the firmer struc¬ 
tures of the cell-contents composed of protcine-substances than 
we do on these currents, which indicate so clearly, by their 
movement and their continual changes, that their surface is not 
formed by a membrane; for all exhibit merely a simple outline. 
At the same time it is not denied, and I have never domed this 
(see my observations on the nucleus m the “ Vegetable Cell ,J ), 
that the surface of these structures, for instance of the nucleus, 
may and frequently does possess a firmer consistence than the 
internal portion. But this is not enough to constitute a mem¬ 
brane, for it is indispensable to the notion of the latter, that it 
forms a layer definitely bounded on both surfaces, either, as in 
the superimposed layers of cell-membranc, agreeing in structure 
with the adjacent tissue and only mechanically separate from it, 
or consisting of a special, different tissue; but it by no means 
suffices for the formation of a membrane, that a homogeneous 
substance possesses a sharply defined surface of firmer consist¬ 
ence, if this firmer layer passes insensibly into the rest of the 
substance, so that no one can determine where the outer layer 
ceases and the internal substance begins. In such a case, look¬ 
ing at the outer surface, we may say it is membranacoously con¬ 
solidated ; but we only open the door to confusion, if we use for 
the naming of this condition the same expression as that which 
wc apply to a peculiar or special layer forming a definite con¬ 
trast to the suojacent substance: in ordinary life such a con¬ 
fusion may be passed over, but in scientific works, treating of 
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anatomical conditions, such diverse conditions must not be con¬ 
founded together*. No leas totally unfit is it, if we would ad¬ 
here to the universally established notion of the utricle, to apply 
the name utricle to a more or less soft, yet not fluid, globular 
mass, the surface of which is of firmer consistence, for the 
notion of a utricle is essentially that of a cavity surrounded by a 
solid substance either filled with a liquid or gaseous fluid or 
quite empty. But it is common to all the structures described 
by Nageli as utricles, that they have neither an envelope distin¬ 
guishable from the contents, nor a cavity, while the vacuoles, 
which he does not call utricles, actually possess both. Thus, no 
expression can be more misapplied, for the denomination of the 
former structures, than that of a utricle. With as much right 
could we give the name bladder to a cheese which has a rmd 
resulting from the drying of its surface, for m its essential rela¬ 
tions it does not much disagree, although on a larger scale, with 
Nageli's utricles consisting of proteme-substance. 

It is by no means to be denied, that a globular mass of organic 
substance may acquire a membranous coat through a hardening 
of its outer layers, and become converted mto a utricle, in the 
manner stated by Nageh. But for the application of this expres¬ 
sion to be fitting and admissible, it is requisite that the said pro¬ 
cess should actually have taken place, that a separation of enve¬ 
lope and contents should have occurred. In his recent treatise 
Nageli leaves it wholly in obscurity, whether he now, as for¬ 
merly, regards the granular structures of the vegetable cell as 
surrounded by a coat with a double outline, or not,—pro¬ 
bably the former, since he does not acknowledge as erroneous 
the circumstance, that a membrane exists, but only the point, 
that he had incorrectly believed this to consist of cellulose, and 
objects it to me, as something inconceivable, that I have not yet 
detected this membrane. This however will at ull events never 
make any one believe, who has seen a chlorophyll-granule or 
a starch-granule through a good microscope, that the figures 
in plate 3 of Ins ‘ Zeitscbrift ’ are correct, in which he (especially 
in figs. 10, 12, 14, 15 & 17; Ray Society’s volume for 1849, 
pl. II. figs. 10,12, &c.) represents these granules clothed with a 

* It is au evident imjwrfection of our anatomical terminology, that we 
possess no expression to indicate such a condensed surface in contra¬ 
distinction to a real membrane. The natuialists who descxibe the Infusoria 
have the same difficulty; thus Dtyardin, for example* says, on a similar 
occasion* ,f l willingly admit that tins surface may, by contact with the 
surrounding liquid, acquire a certain degree of consistence, like flour-paste 
or glue allowed to cool in the air, but simply m this manner, and without 
the production of a layer differently organized from the interior/* I pro¬ 
pose to apply to such a consolidated surface the term pellicula* 
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colourless coat completely distinct from the contents and ex¬ 
hibiting a double outline; such an appearance is never found 
anywhere in nature. 

The alteration of the chlorophyll-granules in water, in which 
their membrane is said to present itself so distinctly, will be 
spoken of more particularly further on, when it will be shown 
that phenomena occur here, deviating essentially from the de¬ 
scriptions of former observers. 

With regard to the second point of Nagcli’s theory, the agree¬ 
ment of the hardened surface of the granules with the pri¬ 
mordial utricle of the cell, this comparison is devoid of any solid 
foundation. The eases in which the primordial utricle can be 
observed in the fresh cell, without application of alcohol, acids, 
iodine, &c , and without its appearance being obscured by the 
rest of the contents of the cell, are anything but frequent. In 
such cases, for instance m Zyyncma and Cladophota, it presents 
itself as a special layer composed of a linely granular substance, 
not coalescing with the remaining contents of the cell, defined 
equally against the cavity of the cell and on the outside, with 
winch layer the structures composed of proteme-rompouuds, the 
circulation currents, and the la^er containing the chlorophyll, 
are indeed m contact, but from which they are shaiply sepa¬ 
rated. in an anatomical point of view, m the occurrence as an 
independent layer, therefore, there is an essential distinction 
between the primordial utricle and the outer consolidated sur¬ 
face of the chlorophyll-granules, &e. That w r e cannot everywhere 
observe* the primordial utricle as an independent layer is cor¬ 
rect, but it would be a mistaken course to set out from indistinct 
observations anil build a theory upon these. Unless we would 
open the door to unbridled fancy, we must take our stand upon 
cases m which the conditions can be observed m the simplest 
details, and these apeak for the separation of the primordial 
utricle, as an independent layer, from the remainder of the cell- 
contents. 

Farther, no parallel can be drawn, in a physiological point of 
view, between the primordial utricle and the more solid outer 
layer of the nucleus, chlorophyll-granules, &c. On the outside 
of the primordial utricle, and, we have ground to assume, in 
consequence of its action, cellulose membranes are formed; on 
the outside of the chlorophyll-granules, &c., tins never takes 
place. From this difference of function wc must deduce a dif¬ 
ference of the organs. As relates to the chemical character of 
the primordial utricle, we still know very little about this. That 
it is coloured yellow by iodine, and hardened by the action of 
alcohol and acids, is by no means any proof that it is nothing 
but a layer of proteine-substance; its elements may have an 
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essentially different chemical composition* In reference to this 
we should note particularly that Mulder, who certainly has claim 
to give an opinion here, could demonstrate proteine m it m many 
cases, but not in all, and states that he does not know the com¬ 
pound of which it is composed (Physiological Chemistry, Edin¬ 
burgh, Translation, p. 409). With this slight knowledge pos¬ 
sessed of the chemical characters of the primordial utricle, 
NagelPs theory that it owes its origin to a coagulation of a pro- 
tcine-substancc, caused by the cell-sap, is unfurnished with any 
safe foundation. 

With Nagel) must be named particularly, among the cham¬ 
pions of the utricular nature of the chlorophyll-granules, Crop- 
pert and Cohn, who in their essay on Nttella (Botaniscbc Zeit- 
uug, 1849, p. 081), published in the interval between the two 
works of Nageli above mentioned, gave a minute account of the 
chlorophyll-granules of this genus. They came to the con¬ 
clusion, that although the chlorophyll-granule m general did 
not allow of the demonstration of any definite structure during 
life, yet the alterations which it underwent m water prove that 
it is composed of a clear, colourless membrane which becomes 
distended m water, of green fluid contents, and several solid 
nuclei composed of starch* 

Passing to the exposition of results of my own investigations, 
it will be most to the puipose to examine first the character of 
the chlorophyll of Zygnvma, since the great mass in which the 
chlorophyll occurs here, m the form of the well-known spiral 
bands, greatly facilitates the investigation, if we select for exa¬ 
mination the larger species, such as Z. mtidum . I have shown 
in my former essay, that these green bands agree, m the most 
essential conditions of their structure, with chlorophyll-granules, 
since, like the latter, they are composed of a soft substance, 
coloured brown by iodine, which owes its green colour to an ex¬ 
tremely small quantity of colouring matter, so that the share 
which the latter takes m the formation of the .entire mass cannot 
be determined. The roundish granules which occur at intervals 
m the median line of the chlorophyll-bands, and assume a blue 
colour with iodine, are not, as appears at first sight, single grains 
of starch, but are composed of globular heaps of some six starch- 
granules crowded together. These arc therefore comparable to 
the compound starch-granules which occur abundantly in the 
chlorophyll-granules of the interior of leaves and inner layers of 
bark, unless it be preferred, for which however there does not 
seem to me to be any reason, to regard them m chlorophyll- 
granules, imbedded in a green mucilaginous layer here divided 
into spiral bands. 

The chlorophyll-bands undergo most remarkable alterations 
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when we cut across the cell in which they lie under water, and 
thus allow water to enter into the cavity. The hands with which 
the water conies m contact swell up and push out in an irre¬ 
gular manner, m particular portions of variable length, globular 
or ovate, or if they are long, spirally curled masses. Originally 
these protrusions are uniformly green, but subsequently, one or 
more colourless vesicles, composed of a homogeneous mucila¬ 
ginous substance and filled with water, break out from them. 
These vesicles do not originate by the up-lifting, from the grecu 
substance, of a membrane lying on the surface of the band, of 
which indeed no trace can be detected; on the contrary, it does 
not admit of doubt that these vesicles break out from the inte¬ 
rior of the band, and tear and push aside the green substance, 
which only expands to a certuin extent. Comparison of a great 
number of these vesicles also leaves no doubt that their number 
and form, and the place where they originate, is unconnected 
with the internal organization of the band, but purely accidental. 
The vesicles break out sometimes in the middle, sometimes in 
the edge of the band, sometimes push the green substance to 
one side, sometimes tear it across and push it away to the two 
ends, where they meet the prolongations of the band; sometimes 
only a short piece of the band is transformed into a vesicle, 
sometimes a long piece, m which lie one to five of the above- 
mentioned starch-granules. The latter in the meantime un¬ 
dergo no further alteration than that the individual granules of 
which they are composed become more evident, as is always the 
case when water acts upon chlorophyll which contains starch- 
granules ; they do not swell up, and arc stripped off the vesicles 
with the green substance. Iodine colours the entire substance 
of the bands brown, the green mass darker, the vesicles lighter. 

There cannot be the slightest doubt that the cause of the 
pheouomena just described lies m an endosmosc set up by the 
internal substance of the chlorophyll-band. At the same time 
we must note well, that these phenomena are of essentially dif¬ 
ferent kind from those which Goppert and Cohn state that they 
observed in the action of water upon chlorophyll-granules. It 
is evident, namely, that the endosmosc is not brought about 
here by fluid contents mixing with the water that has pene¬ 
trated, separated from the water by a membrane, but by a 
tough substance, not dissolving in water, which has the pro¬ 
perty of forming vacuoles when it absorbs water, receiving the 
water into these vacuoles and thereby producing an endosmosc 
independently, without the cooperation of a separate membrane. 
The water which penetrates, therefore, does not serve, as re¬ 
presented by Goppert and Cohn, to increase the mass of a green- 
coloured fluid, and to expand a colourless membrane enclosing 
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this, but the previously homogeneous internal substance of the 
chlorophyll-band is converted into a sort of frothy mass, like 
what may be so often observed m the protoplasm of cell-con¬ 
tents. The circumstance that the vesicles formed m this way 
are colourless or only weakly tinged (for this cannot be ac¬ 
curately made out), and break out from the interior of the chlo¬ 
rophyll-band, through its outer green layer, indicates that the 
substance of the band is not homogeneous, but that its internal 
substance especially attracts water, is softer, and more capable 
of extension than the external substance. These occurrences 
further tend to show that the green colouring matter is princi¬ 
pally, if not exclusively, deposited m the outer layer; but this 
does not seem to me to be altogether certainly proved, since we 
cannot decidedly state what are the respective shares which the 
considerable mechanical expansion, and the original want of 
colour, bear m producing the colourless or lightly tinted condi¬ 
tion of the vesicularly expanded internal substance; on tins 
point the examination of a transverse section of a baud could 
alone furnish a decided answer, but I know of no means by 
which this could be obtained and observed m an unaltered con¬ 
dition. This much however is certain, that the green colour, if 
it does not uniformly permeate the whole substance, is still not 
restricted to a definitely bounded outer layer, since we should 
see this bounded, at the edge of the band, by a defined line. 

[To he continued ] 


XXIX.— Notice on the question of the presence of an Operculum 
tn the genus Diplommatma, Benson , and description of a new 
Species . By W. II. Benson, Esq. 

A further reference to Capt. Hutton on the subject of the 
operculum of Diplommattna , since the publication of Dr. J. E. 
Gray's stricture in the July Number of the ‘Annals' for 1853, 
just before my departure from England, having elicited no reply 
from my correspondent, I proceeded on the 17th instant to a 
further examination by the gradual destruction of the lower 
whorls of several specimens of D.folhculus and costulata ; which 
operation resulted in the detection of the operculum in both 
species, in which it was found to be withdrawn to a distance of 
from li to 2 whorls and upwards from the aperture, so as to 
render it8 detection without that process impossible. Encouraged 
by this success, I have, since then, broken up a couple of spe¬ 
cimens of D. Huttoni , Pfr., a reversed species, from Jerrijiani 
below Mussoone, and one of my two specimens of a new sim- 
strorsc Australian species, and have been equally successful with 
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both, the onefcula being similarly remote, and retained folly 
two whorls from the opening of the shells. I lose as little time 
as possible in acknowledging the correctness of Dr. Gray's 
reference of the genus to the Cyctostonwcea, and m making 
known the discovery that my former opinion on the subject is 
untenable 

The expectation of finding the operculum at or near the aper¬ 
ture, induced by Dr. Gray's statement m a note dated m February 
1833, that the operculum wus “ the usual external one, the size 
of the mouth of the shell/' had caused rac to stop short of the 
sacrifice of specimens m which no trace of the operculum could 
be perceived from the aperture; but the statement m Ins pub¬ 
lished note regarding its extreme minuteness created a suspicion 
that it might be found m a remote part of tlu* shell, and tins 
expectation was so fully borne out by experiment, that the 
unusual retraction of the accessory valve must be regarded as a 
generic character m Dtplommahna ; and if Dr. Gray's examples 
occurred within view from the aperture of unbroken specimens, 
we are authorized to conclude: that the animals must have been 
suddenly killed, and prevented from retiring to their usual re¬ 
condite position. The smallness of the operculum also explains 
why the tooth on the internal part of the columella affords no 
obstacle to the passage of the valve to the remoter whorls, and 
why no modification of its circular form is necessary for the 
execution of that movement, in spite of the apparent obstruction 
picscnted. 

Dr. Gray correctly reminds us that “ the operculum of Acme 
fusca was overlooked by many malacologists, and has been denied 
after it was described by others, as is the case with that of Dt - 
plommaltna /' for, m the list of those who contested its existence 
in Acme, wc find the honoured name of Do F^russac, aud at as 
late a date as that of the publication of Gray's edition of ^fur- 
ton's Manual */ the now patent fact was opposed, and the shell 
was classed, like Diplommattm , with Cnryduum , instead of with 
its real ally, Cyclostoma elegans ; so that the supporters of the 
Carychiadous affinity of Dtplommatma have erred m good com¬ 
pany— 

-remain damns petmiusque vicissun. 1 * 

The fact seems to be, that in these minute shells the exceeding 
delicacy of the transparent operculum causes its concealment, 
during life, by the mucus of the animal, and it is not until this 
has dried up, and become more or less separated from the hard 
covering, that the latter becomes visible; in A.fusca it remains 
in the mouth of the shell, but being so much smaller than the 


♦ Edition of 1840. 
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aperture in Diplommatim, it is drawn to a greater distance than 
in any other known opercttlated land mollusk. This habit also 
accounts for the absence of loose opercula m the boxes m which 
specimens have been kept, as observed by Capt. Hutton and 
myself; the valve is drawn tightly into the narrower whorls, and 
there remains a fixture, as long as the lower whorls are preserved 
entire. 

It is worthy of note that, m September 1819, Professor Albert 
Mousson of Zurich wrote as follows, when acknowledging speci¬ 
mens which I had sent to linn :—“ En examinant bien atten- 
tiveinent Pouverture do votre Diplommatwa foliiculm , garnie 
d'un bord cntier, et la eostulation exteineure, on est frappe de la 
rcssemblance avec le genre Pomatias, Stud. Veuillez bien en 
pavcourir tin plus grand nombre fit vouh assurer shl ne s’eu 
ironve pas quelques mdividus munis encore de lour ojiercule eu 
parchonim,” His prognostication has proved tolerably correct. 

Jt is desirable that some collector possessing the doubtful 
Philippine shell. Cyclostoma minus , Sow. (D. Sowerhyt , Pfr.), 
should devote a specimen to a search for the operculum, which, 
if the species really belongs to Diplommafma , will doubtless be 
found m its ordinary retracted position, when its structure will 
decide the question. 

Dipl omnia hn a Australia', nobis. 

Testa sinistrorsa, rimata, subovnto-coinea, glabra, siibremotc-costhta, 
pallide cornea, spira ovato-cmuca, apicc acutiuseulo , anfractilms 
sex oonvexis ultimo angustiore, ant ice ascendento, npertura ver- 
ticali, subeirculari, penstomate dupliee, posteriori expanso, ante- 
riori expansiusculo, margmibus mtidis, duiphauis, eallo junctis, 
extenon superiu* breviter produeto, columellan dilalato, tuberculo 
incomtpicuo vel obsolete) Opeiculo remoto, normah, lamella vix 
elevata. 

Long. 3i, diam. vix 2 mill, 

Hab. ad Mount Warren, Point Danger, Australian Orientalis. Teste 
Strange. 

About the same size as D. fulhcuhts, Pfr., it is less acuminate, 
and may at once be known by its snmtrorse volutions, more 
distant eostulation, and by the produced portion of the outer lip 
near its junction with the body whorl. The operculum occurs 
at the distance of two whorls from the aperture. Mr. Strange 
told me that he hud found it under dead leaves in the brushes. 
The occurrence of the genus at such a distant point, in a south¬ 
ern latitude, from its Himalayan head-quarters, is an interesting 
fact. Perhaps diligent search on decayed leaves, in damp situa¬ 
tions, may reveal other species m the intervening lands. 

Nice Maritime, 22nd March 1B55 
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XXX .—Short Characters of some new Genera and Specks of Alga 
discovered on the coast of the Colong of Victoria, Australia. 
By W. H. Harvey, M.l)., M.li.I.A. &c., Keeper of the Her- 
barium of the University of* Dublin. 

[With a Plate.] 

1. Bellotia, llarv. 

Frons fihformis, solida, urnbellatim ramosa; apicibus ramonim 
fasciculato-comosis. Receplaculum in quoque ramo umcum, cy- 
lmdricum, inediam partem rami cireumvestiens, e paranematibus 
simphcibus, vcrtiealibus, dense stipatis eonstitutum. Spor<e ad 
paranemata lateralitcr dispositae, oblongse, transversim stnatas. 

Bellotia Eriophorum, llarv. 

Hah . Cast ashore at the Heads of Ft. Phillip Harbour, and 
also on Phillip Island, Western Port. Perennial f 

Root clothed with stuppose filaments. Sterns many from the 
same base, 1 to 2 feet long, twice as thick as hog's bristle, terete, 
rigid, somewhat horny, twice or thrice umbellatcly divided. 
Umbels of twenty to thirty rays or moie, from 3 to 4 or 5 inches 
apart; the bases of all the rays tomentose, the rest hare and 
quite smooth. Apices of all the branches crowned with a very 
dense spherical tuft of brown filaments, ^ to J inch in diameter. 
Recejjfacle cylindrical, developed round each branch, and formed 
of very densely packed, simple filaments ( paranemata ), vertically 
issuing from all sides of the branch, and whorled round it. This 
receptacle begins to be formed in the upper half of all the young 
branches, above the middle, and extends at first nearly to the 
commencement of the apical tuft; but as the growth continues 
the barren portion of the branch above the receptacle consi¬ 
derably elongates, and the receptacle, m a full-grown branch, is 
removed to about the middle portion, where it forms a sausage¬ 
shaped swelling nearly 2 inches in length and thrice the dia¬ 
meter of the barren branches. The paranemata are quite simple, 
articulated, cylindrical, their cells three or four tunes as long as 
broad, filled with pale olive endochrome. Spores lmear-oblong, 
sessile on the sides of the paranemata, alternate or secund. Sub¬ 
stance of the stem and branches rigid; of the apical tufts soft, 
and when young somewhat gelatinous. Structure • a cross cut* 
ting of the stem shows a firm cellular substance composed of 
minute polygonal cells, set in lines radiating from a central 
point. 

This very remarkable plant forms quite a new type in rami¬ 
fication in the family of the Sporochnoidea , to which it belongs. 
Except in the colour, which is olivaceous brown, one of its um¬ 
bellate branches bears a very striking resemblance to the many- 
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beaded cotton-grass ( Envphorum polycephalum) ; whence the 
trivial name. The genus itself is inscribed to the memory of the 
late lamented Lieut. Bellot of the French Navy, who so nobly 
volunteered his services for the search after Sir John Franklin, 
and whose untimely death will not soon be forgotten. 

2. Curdiea, Harv. 

(but not of Harv. MS. in Herb. T. C. D. 1852). 

Ikons plana, conarco-membranacea, laciniata, e marginc ssepc 
pmnatim foliolosa, duplici strato constitute; celluhs mterionbus 
rotundato-angulatis majoribus pcriphenam versus scnsim mi- 
noribus, periphencis minimis verticalitcr subseriatis. Coccidia 
marginalia, globosa, sessilia, sporas minutas m fills ex placenta 
carnosa contrail radiantibus evolutas, mtra pencarpium cras- 
sissimum cellulosum oarpostourno apertuni foventia. Tetrasqwn p 
m nematheciis lntrarnarginalibus oblongis evolutue, cruciatim 
divisa *.—Alga rubro-san guinea?, siccitate ngidrc. 

Curdiea lactniata } Harv. 

flab. Cast ashore at Port Fairy, Port Phillip Heads, and 
Western Port. Not uncommon. 

Frond 1 to 2 feet long, very variable m ramification; the 
laeinia from inch to an inch broad, cuncate at base, linear- 
oblong, variously cleft, the lesser segments narrow, obtuse. 
Sometimes the margin is winged with leaflets. Substance when 
dry rigid, seldom adhering to paper. Cuccuha marginal, gland- 
hke, generally very numerous on fertile plants. Nemathecta 
oblong or linear, within the margin, elevated, composed of ver¬ 
tical, articulated filaments, among which the tetraspores are 
found. 

In habit this plant resembles a large coarse-growing specimen 
of Callophylhs lacimata, but the structure and fruit are very dif¬ 
ferent. Curdiea belongs to Spharococcoulea , and stands next to 
the section Podeum of Gracilaria t from which and from every 
other allied genus the position of the tetraspores separates it. 
The name is bestowed in honour of Dr. Daniel Curdie of Tan- 
darook, near Geelong, an early observer of the Algae of Australia, 
and to whom 1 am indebted for an interesting collection of Algse 
collected at the mouth of the Glenelg ltiver, near Cape North¬ 
umberland. I originally selected a genus of Chatangiea to bear 
Dr. Curdie's name, and have distributed specimens to some 
friends under the name C • australis , Harv. MSS., but since my 
visit to Australia l have ascertained that the plant so named is 
identical with Acrotylus australis , J. Ag., with whose cystocarp 
Prof. Agardh was unacquainted when he classed it among Oy- 
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ptonemea. I have now collected numerous fruiting specimens, 
and find that the structure of the cystocarj) is identical with that 
of Chatangmm, near which genus Acrotylus must now be placed. 
It is in fact very closely related to the section Nothogenia . 

3. Gulsonia, Harv. 

From gelatmoso-membranacca, teres, nodoso-annulata, de¬ 
composite ramosa, ex tubo contrail crasno articulato monosi- 
phomo fills anastomosantibus longitudmalibus laxe circumdato, 
et fills horissontalibus excurrent] bus dichotomy fastigiatis muco 
hyalino firuiiori inclusis constituta. Fructus . 

Gulsonta annulata y Ilarv. 

Cast ashore, Phillip Island, Western Port. Rare. 

Fronds densely tufted, C to 8 inches long, deeoinpoundly much 
branched, the branches and their illusions and ramuh irregularly 
scattered, all tapering to the bast* and apex, and all amiularly 
constricted at short intervals; tile nodes swollen and deeply 
coloured, the mternodes pale, like very narrow transverse rings. 
A cross section show s a very large central tube, surrounded by a 
narrow stratum of longitudinal filaments, from which radiate 
towards the circumference, dichotomous, callitbauiuoid, fastigiate 
filaments, whose branches are separated by pellund jelly of firm 
consistence, a layer of which also forms a pellucid cm elope of 
the branch. A longitudinal section show s that the central tube 
is septate, the septa at intervals of 0 or”8 diameters apart; and 
that the longitudinal filaments anastomose into a laxly netted 
filamentous sheath, enclosing the central tube. The filaments 
of the periphery are thrown off irregularly from the outer part 
of this sheath. Colour a fine pinky-red, staining the paper on 
which the plant may be dried. Substance very soft. 

This beautiful plant, of which the fruit is at present unknown 
to me, seems to be the type of a new genus of Cnjptoncmuicea , 
which I inscribe m honour of Mrs. Gulson of Exmouth, whose 
explorations of the shells and Algee of the Devonshire coast ore 
well known to and appreciated by British naturalists. From its 
structure I am disposed to place Gulsonta near Catenella or 
Gattya, from both which it differs sufficiently in habit, sub¬ 
stance and structure to forbid its union under either. It may 
also be compared to Glotopeltis and Endocladm, but differs 
essentially from these in several particulars. In external habit 
it may be compared to a gigantic Crouama , or to a Lomentarw 
or a Champia with very short joints and of a very soft substance. 
In siae, colour and substance it something resembles Champia 
affinis when fresh, but more rapidly decomposes. 
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4 Hanovia, Bond. 

Hanovta australis , Sond.—The cystocarps of this plant have 
been sent to me by my friend Geo. Clifton, Esq., of Fremantle, 
West Australia. They are ceramidia , closely resembling those of 
a Dasi/a. Hence this genus must be removed from Ceramiacetr 
to Rhodomelacea , where it will be placed next to Halydictyon . 

5. Ballia, Ilarv. 

1. Balha Robertwna, n. sp.; ramis minoribus, rachidibusque 
phmmlarum cyhtidraceis (nee ad gcmcula constrictis) dmtiche 
plumulatis , plumuhs meurvis oblongis bipmnatis oppositis 
inter so alterne imequalibns, una pusilla pmnata v. vugc mul- 
tifida ramulis mfloxis, altera elongata bipmnata basi ramuhs 
incurvis vago divisis fructiferis stipata, pmms ambxtu ovatis, 
puinubs oppositis meurvis rrebernnus obtusis. (PI. VIII. C. 
% 2 .) 

Hah. Port Fairy. 

2. Ballia Mariana , n. sp ; ramis mmoribus rachidibusque plu- 
mularum cyluidraceis (nee ad gcnicuk constrictis) tnstiche 
plumulatis v. vertioillatis, plumulis meurvis o quoque genieulo 
terms sol plunbus inter se lmequahlms, duobus pusilhs interne 
multifidis super no pinnatis rachide longe excurrente, uno ma- 
jori vertlcxllatim pbimellato, plumclhs patentibus pinnatis 
bipinnatisve raclnde excurrente, ramulis ultiims oppositis \el 
wepe alterms. (PI. VIII. C. tig. 1.) 

Hub. Port Fairy. 

G. Avjoiinia, Ilarv. 

From stipitata, dendroides. Stipes radicatus, monosipbomus, 
clavatus, aunulatim constrict us et transversun rugulosus, epi- 
dernnde tcriui calearea donut us, in letntc majon apice ranua eoro- 
natus. Rami eonfenoidei, umbell itim polyehotomi, dabellatnu 
expansi, fastigiati, liben, articulati; articulis clavatis monosi- 
phonus, omnibuvS basi ruguloso-annulatis, succo aquoso viridis- 
8imo repletis. 

Apjohnia ladavirens, Harv. 

Hah. In deep tide pools, near low water mark, Phillip Island, 
Western Port. 

Fronds rising from a mat of very tough and rigid branching 
fibres, densely tufted, 8 to G inches high, stipitate, tree-like. 
Stipes from an inch to an inch and a half long, clavatc, nearly 
2 lines in diameter at the thickened upper extremity, at first 
obtuse and quite simple, consisting of a large, single cell filled 
with watery endochrome. In advancing age this primordial cell 
throws out from its apex four or more similar but smaller cells. 
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each of which is afterwards crowned with four or five more* and 
thus, by repeated developments, an umbellately flabellifom, 
fastigiate frond is formed. The space between each axil (or 
each internode) invariably consists of a single cell, enlarging 
upwards, and annulated in its lower half. The older branches 
are thmly coated with calcareous matter; the younger are mem¬ 
branaceous. 

This plant is named m honour of Dr. James Apjohn, Pro¬ 
fessor of Chemistry m theUniversity of Dublin, and Mrs. Apjohn, 
the latter of whom is a zealous collector and observer of British 
Algae, the former, 1 need not say, is worthy of any scientific 
commemoration that may be offered to him. The genus belongs 
to Valonic&i and among Australian genera will stand nearest to 
Struvea , Sond.; but is much more closely related to the West 
Indian Chamadons, Mont., from which, however, it differs suffi¬ 
ciently m habit and character. In aspect Apjuhnia looks almost 
like a very luxuriant and robust specimen of Cladophora pallu - 
cida, though not very closely related to that plant. 

Melbourne, January 10, 18,06 


XXXI.— Some Remarks on Vegetable Placentation . 

By John Cleland, Esq.* 

The object of the few following remarks is to bring forward some 
evidence against the axile theory of placentation, and to show 
that the free central placenta found m many plants is really 
composed of a second whorl of carpels with everted edges. 

My observations are founded entirely on the Lyclmts and Pri¬ 
mula . In the latter we have the most perfect example of a free 
placenta, while the former illustrates most distinctly the theory 
which I wish to bring forward. 

On opening the fruit of the Lychnis dioica , its carpels arc seen 
to be united into a perfect circle, and to present no trace of their 
homology with the leaf except in the venation on their internal 
surface. When the seeds are removed the funicular cords are 
seen arranged in five vertical double rows with smooth spaces 
between. On making a transverse section, these smooth spaces 
are found to be composed of a pad of white cellular tissue, and 
alternating with them and with the rows of cords are the five 
rays of a star-shaped mass of the same white cellular substance 
occupying the centre. This star seems clearly to indicate t}ic 
formation of the placenta from five parts, and the position of the 

* Bead before the Botanical Society of Edinburgh, April 12, 1865. 
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cords in five series shows the same tiling. But this is not con¬ 
sistent with the axile theory. If ovules are ever equivalent to buds 
emanating directly from the axis, they must m every such case 
be more or less under the law of evolution followed by the leaves, 
and however their arrangement may seem from circumstances to 
depart from that law, they cannot observe a system of distribu¬ 
tion essentially different. We find a whorlcd arrangement fol¬ 
lowed by every other hoinologue of the leaf, and should expect it 
here too. But m the case before us, the ovules are given off 
m vertical double rows. The objection may be started, that 
this appearance may result from the piling of whorls one on 
another without alternation, just as the stamen is m front of the 
petal in the Barberry and the Buckthorn, or rows of petals 
are piled m front of one another m abnormal specimens of the 
Camellia But if this explanation be adopted, we have still to 
account for the rows being double, and for each row being con¬ 
nected by vascular tissue with the one on the other side of the 
adjoining interspace, while to its fellow it is only joined by inter¬ 
stitial cellular tissue. 

On the other hand, if we adopt the ordinary marginal theory, 
wc have staring us in the face the old objection, that there is no 
truce of any connexion ever existing between the placenta and 
wall of the ovary; but on the contrary, between the double 
rows of cords where the carpels are supposed to have turned 
inwards, wc have a smooth pad of cellular substance. Moreover 
we should expect the rays of the central star to be pointed to the 
interspaces instead of being in the position we find them in; for 
by this theory each pair of rows is formed from the margins of 
one carpel and has nothing to do with the neighbouring pairs, 
and wc should therefore expect to find a (fig. 1) connected by 
vascular tissue, not with b , but with c. 

What I wish to suggest as a better explanation than either of 
the above is, that this placenta is formed of a second whorl of 
carpels, distinct from and alternating with the outer carpels, and 
bearing the ovules on their everted margins. This view accounts 
for the arrangement of the vascular tissue. The double rows of 
cords are considered according to it as formed from the margins 
of two adjoining carpels, and the true fellow of each of the com¬ 
ponent rows is the one at the other side of the neighbouring 
interspace, and the bundles of fibres represent the midribs of the 
leaves. This view was first suggested and seems to be very con¬ 
siderably supported by the monstrosity which 1 have figured, in 
which two members of the inner whorl had assumed the folia- 
ceous form (fig. 2). One of them was much contorted on account 
of its excessive development in a confined space, but the other 
retained its place in the whorl with its edges everted. 

Ann. $ Mag. N. Hist. Ser. 2. Vol. xv. 22 
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The structures qf the Primroses seem also to support the 
notion of a second carpellarjr whorl. In their case the common 
marginal explanation appears to particular disadvantage, and I 
hope to show that in respect to them too the free central expla¬ 
nation is untenable. The ovules indeed are sessile, and so closely 
set on the placenta, that it is impossible to say from their posi¬ 
tion what is their arrangement—whether whorled round an axiB 
or in vertical rows. But other evidence is not wanting. 



Fig. 2 

First, in a well-developed fruit of the Auricula, I have ob¬ 
served a five-rayed star of cellular tissue in the centre (fig. 3). 

Secondly, at an early period the placenta of the Primrose is 
formed of two parts, one in the centre vascular and united to 
the torus, the other superficial, distinct, and easily removed, cel¬ 
lular and bearing the ovules. If the ovules were buds, the cellular 
tissue of their first origin could not have this superficial dispo¬ 
sition, but would he the ascending axis of the plant, whose true 
position is central. 

Thirdly, if the central part were a continuation of the axis, 
we should find some at least of the fibrous bundles from the 
stem running directly into it, but instead of that, the fibres arc 
entirely re-arranged at the base of the ovary; a joint is formed 
at this point by decreased size of the cells of the cellular tissue, 
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and the first appearances of fibres in the placenta arc not pro¬ 
longed upward from the stem, but descend to meet those of the 
stem (fig. 4). 

These facts seem conclusive against the axile theory in the 
case of the Primroses; and if in them it does not hold, we have a 
strong argument against its truth m any case. It seems impro¬ 
bable at the outset that the ovule should vary so much m mor¬ 
phological value as to be in one plant equivalent to a bud, and 
m another perhaps not far removed from it, only a secondary 
growth from a single leaf. This of itself prejudices one against 
believing that we have placentation of both the marginal and axile 
kind ; and another circumstance likewise irrespective of argu¬ 
ments drawn from the structure of the pistil m particular spe¬ 
cies is m favour of the marginal theory, viz. that the pollen-gram, 
which is the male equivalent of the ovule, is always a mere off¬ 
shoot from a leaf homologue, and we might not unnaturally 
expect the ovule to have the same morphological value. 


XXXII .—On the Attitudes and Figures of the Morse*. 

By Dr. J. E. Ghat, Ph.I)., F.R.S., V.P.Z.S. 

The arrival of a living Morse, or Walrus, in this country, shoe¬ 
ing that it is very different m its manner of moving from the Seals, 
has induced me to examine and compare the figures winch have 
hitherto been given of this animal. Most of the oldest figures were 
purely imaginary. To this series must be referred the Rosmarus and 



Fig. 1. Motmarw. Geaner, Addenda, 368, 16. 1660. 
(Reduced onc-mntb.) 


♦ From the Proceedings of the Zoological Society, No. 264, p. 112. 

22 * 
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Vacca marina in the Addenda to Gesner (pp. 368, 369), published 



(Reduced nearly one-third.) 


in 1560, and the Porcus momtrosus of Glaus Magnus (p. 788), 
published in 1568. They all have more or less elongated tails, four 
feet, ami the elongated tusks in the lower jaw. 



The Rosmarus of Olaus Magnus (p. 789) agrees with the pre¬ 
ceding in most of its characters, but has the tusks in the upper jaw. 
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Gesner, in his leones* 1560 (p. 178), gives another figure more like 
a Seal, and with the teeth in the upper jaw; but it is represented as 



Fig 5 Hftsmarus Gamer, leones Animalium, 1560, p 178. J)c Cetis, Ord. xu 
(Reduced two-thirds) 

having four feet, with claws like a Cat’s, the fore legs being fur¬ 
nished with short wings at then junction with the body, and the body 
ends iti a broad fan-like tail, similar to the hinder extremities of the 
Seal This figure is copied m Jonstoifs ‘ Pisces,* t. 14, in 1657. 






Fig 6. Sea /forge. 1001) 


In ‘The Three Voyages to the North in the year 1609/ reprinted 
by the Hakluyt Society, a plate shows a “ true portraiture of our 
boat, and how we nearly got into trouble with the sea horses/’ This 
animal is represented like a Seal, with the teeth in its upper ^aw, 
hut the back is arched, and the belly a considerable distance from 
the ice, on which it is walking. Another very rough seal-like figure 



Fig. 7. WalLRon. Morten's Spitsbergen, Ac. 1675, t V fig. b. 
(Reduced three-tenths.) 

i« given in Marten’s ‘Spitzborgen in 1675/ tab. P. fig. h , Button, 
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m 1765, in the tenth volume of his ‘liistoire Naturelle/ t. 54, gives 
the figure of a male, evidently from a stuffed skin, exactly resen i- 



Fig 8 Le Morse. lluffoii, xm. t 5l<? 1765, 

(Reduced two-fiftbs) 


bling the common Seal in form and position, and this figure has been 
repeatedly copied. 

In a small quarto tract, called the ‘Histoire du Pays nomine 
Spitsbcrghe, <$crit par H. G. A., Amsterdam, chez Hessel Ger- 
rard A,/ 1613, a plate at page 20 contains an excellent figure of the 
Morse and its young, “ ad vivum delmeatum ah IlesseTo G. A.'* 



Fig. 9, Walnuts, Ad vivum delmeatum ab Heaselo G. A. 

Kistoire de Spitsberghe, by H. G. A , 1613. Another edition, same date 
(Reduced four-sevenths.) 

This figure was repeated in Laet’s ‘Amer. Descript.* p. 28, 1633, by 
Jonston, ‘Pisces/ t. 44, in 1657, and by Shaw, 'Zoology/ t, 68*, 
from Jonston. 

In Cook’s last' Voyage * there is a fine plate (t. 52), after a draw¬ 
ing by Westall, of a boat’s party attacking a drove of Sea-horses; the 
centre animal of this group is copied, under the name of the Arctic 
Walrus, by Shaw, 'Zoology/ t. 68. This figure also represents the 
animal in its natural position, with the hinder legs bent under the 
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body, but the figure is more artistic and less natural than that of 
Mr. Hessel Gerrard A. 



Fig 10 Arctic Walrus Cook's last Vo> t 52 Shaw, Zool t 68 
(Redurrd one-sixth ) 


XXXIII .—Descriptions of Eight New Species of Bird's from 
South America . By John Gould, £sq., F.B.S. 

Before describing the following birds, all of which arc* in my own 
collection, I would remark, that I lime submitted them to the in* 
spection of Mr. P. L. Sclnter, who has paid much attention to South 
American birds, and who pronounces tliem new to science; I there¬ 
fore embrace the earliest opportunity of placing them upon record. 

Campylorhynchus hypostictus, Gould. 

General hue of the upper surface brown, the feathers edged with 
greyish-brown, producing a somewhat spotted appearance ; from 
above each eye, down the side of the neck, an obscure streak of 
buffy-white; upper tail-coverts dark brown, fringed with reddish- 
brown ; along the margins of the primaries a series of dark brown 
dots on a light brown ground , tail brown, with lighter edges dotted 
with dark brown like the primaries j under surface greyish-white, 
with a streak of light brown down the centre of each feather, small 
on the throat, gradually increasing on the abdomen, and assuming 


344 Mr. J. Gould on new species of Birds from South America 

the form of bars on the flanks; under toil-coverts buff, barred with 
dark brown; irides red , bill light horn-colour; feet olive-brown. 

Total length, 8} inches; bill, 1 ; wing, ; tail, ; tarsi, 1. 

Bfab. Ucayli in Peru. 

Remark .—This species is very closely allied to C. scolopaceuts, 
Spix, but differs in being of a rather larger size, in having a some- 
wliat more curved bill, a more uniformly coloured back, and in the 
greater number and larger size of the brown markings of the under 
surface, which, moreover, extend on to the upper part of the neck 
and throat. 

CtiAMj&ZA NOBII48, Gould. 

Head very dark brown suffused with rufous , upper surface, wings 
and tail-coverts rich reddish or saffron-brown; tail reddish-brown, 
crossed by a broad black band near the end, and tipped with slightly 
buffy-white cm the centre feathers, ami nnfch more conspicuously 
on the lateral ones, lores fawn-colour; under surface white, the 
feathers of the breast broadly, and those of the cenfie of the abdo¬ 
men narrowly bordered on the sides with brownish-black; on the 
flanks the latter hue increases to such an extent as to leaie only a 
lanceolate stripe of the white down the centre of each feather , under 
tail-coverts buff, speckled with brown ; above each eye a narrow 
streak of buff commencing a little in advance of the centre of the 
eye, and extending downwards as low as the nape ; irides brown , 
bill black , feet reddish-brown. 

Total length, 9% inches, bill, 1-J-; wing, ; tail, 2^ , tarsi, 1|. 

Bab, Chamicurros, on the eastern side of Peru. 

Remark .—This is the largest and perhaps the finest species of the 
genus : its legs and feet are very powerful, its bill thick and strong, 
its tail very short and rounded, its wings concave, and its plumage 
offers that sdkmess to the touch which is so characteristic of the 
members of the genus Chamceza, of which it forms in every sense a 
typical example. 

FoRMICARIUS NIG 1 UFRONS, Gould. 

Band across the forehead black; crown, occiput aud nape deep 
chestnut; upper surface and wings rich brown; central primaries 
edged at the base with yellowish-brown; base of the inner web of 
the primaries and secondaries golden, showing conspicuously on the 
under surface, but not perceptible on the upper, the outer covert at 
the shoulder with a streak of ochreous-yellow along the margin of 
its outer web; tail brown at the base, gradually deepening into black 
at the tip; throat, neck and breast sooty-black, abdomen and 
under tail-coverts fuliginous-brown, assuming an olive tint on the 
flanks ; indes brown; bill black ; feet dark brown. 

Total length, 7 inches, bill, wmg, 3|, tail, 2J; tarsi, 1J. 

Hob, Chamicurros, on the eastern side of Peru. 

Remark .—About the same size and nearly allied to F. Cayennensu, 
but may be at once distinguished from that species by the bar of 
black on the forehead. 
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Formicaries krythropterus, Gould. 

Head, upper and under surface and the tail black; feathers of the 
shoulders and mantle frmged with grey, giving it a scale-like appear¬ 
ance , those of the back fringed m a similar manner, but so nar¬ 
rowly as to be scarcely apparent; tail-coverts black, edged with 
rusty-red ; extreme edge of the shoulder white , wing-coverts black, 
tipped with dark rust-red, forming first a narrow bar of red, and 
then a broad one of black , primaries rusty-red, largely tipped with 
black ; secondaries rusty-red at the base, then black and tipped with 
rustv-red, the extent of the red increasing as the feathers approach 
the body , orbits naked and apparently red; bill black ; feet fleshy- 
brown. 

Total length, 6J inches , bill, g ; wing, 3£ ; tail, 2$ ; tarsi, 

Hub, Intenor of Denierara. 

Remark .—This is a very fine species. The specimen above de¬ 
scribed, which is the only one I have seen, is m my own collection. 

SCHISTOCHLAMYR SPECTJI.IGERA, Gould. 

Head, neck, breast, back, wings and tail black ; base of the third, 
fourth and succeeding primaries white, forming a small conspicuous 
patch in the centre of the wing; lower part or the back, rump and 
upper tail-coverts grey ; under surface of the wing, abdomen and 
under tad-coverts white; flanks grey, with a few black feathers 
interspersed on the sides of the chest, irides red, bill, legs and 
feet greenish. 

Total length, 6-J inches ; bill, \ ; wing, 3 ; tail, 3 ; tarsi, 

Hah. Ucayli m Peru. 

Thamnophilus Corvinus, Gould. 

The entire plumage deep black with the exception of the shoulders, 
on which is a broad mark of white ; bill black ; feet dark olive. 

Total length, 7 inches; bill, ; wing, 3$; tail, , tarsi, 

Hub. Ucayli in Peru. 

Thamnophilus mklanurxts, Gould. 

Male.—Crown and sides of the head, crest, back, lesser wing- 
coverts and tail, black ; the wing-coverts tipped with white; re¬ 
mainder of the wing blackish-brown ; throat and all the under surface 
white ; bill black, becoming lighter at the base ; feet olive-brown. 

Total length, 8$ inches, bill, 1} , wing, 3$ ; tail, ; tarsi, 1£. 

Female.—Crown of the head, crest, upper surface of the body, 
wings and tail, chestnut; throat and chest white, passing into the 
mingled grey and sandy-red of the flanks; feathers clothing the 
thighs rusty-red tipped with white; bill blackish-brown ; feet olive- 
brown. 

Hub. Ucayli in Peru , I have also received examples from Bogota. 
I must remark, however, that the specimens from the latter locality 
are somewhat smaller than those from Peru. 
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Thamnophilus hyferythrus, Gould. 

Crown and sides of the head, all the upper surface and tail, slaty- 
black ; wings brownish-black, with a spot of white at, the tip of each 
of the coverts, forming three semicircular rows across the wing, 
chin, breast and abdomen rich dark chestnut-red, gradually blend¬ 
ing on the flanks and vent into the dark hue of the upper surface , 
bin black , feet olive-brown. 

Total length, 7 inches; bill, 1 ; wing, ; tail, 2J ; tarsi, 1. 

Hub. Chamicurros in Peru. 

Remark .—I believe the above to be the description of a female. 


XXXIV .—On the Impregnation and Germination of the Alga . 

By Dr. Pringsheim. 

To the Editors of the Annals of Natural History 

Gentlemen, April 25, 1855. 

The author having forwarded me a copy of the resume of his 
researches lately laid before the Berlin Academy, with a request 
that I will make them known m England, I have drawn up a 
brief abstract of them, and beg to offer this for insertion m your 
pages. 

I am, Gentlemen, yours very truly, 

Arthur IIenfrey. 

Vauchkrta. 

Besides the large ciliated zoospore, so fully described by Unger 
and others, the Vauchena possess organs, known by the names 
of capsules or sporanges and horns. These were regarded by 
Vftuclier as sexual organs, and he believed that the horns per¬ 
formed the functions of anthers, stating that they emitted a 
dust-like product, which he compared to the pollen of Phane- 
rogamia, and imagined to exert a fertilizing influence upon the 
contents of the sporanges. This view has been contested by 
subsequent authors, some of whom have stated that a conjuga¬ 
tion takes place, between the horn and the sporange, analogous 
to that seen m Zygnema, &c. Karsten (Botan. Zeitung, 1852, 
p. 89) has given an elaborate description of such a process, 
for. Prmgshenn believes that Vaucher approached nearest to the 
truth, and states that the supposed conjugation is altogether 
imaginary. According to his recent researches, the horn is 
really an antheridium , since its contents become converted into 
spermatozoids, bodies which when in motion appeared stick¬ 
shaped, but when allowed to come gradually to rest, presented 
the appearance of minute clear vesicles, 1-180 of a line in dia- 
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meter, and famished with two unequal cilia. Contempora¬ 
neously with the development of the sperm atozoids in the horns, 
the contents of the capsules, or spore-fruits, become accu¬ 
mulated towards the beak-like summit, which opens at the same 
time that the spermatozoids arc set free by the bursting of the 
membrane at the apex of the horn. Vast numbers of these 
little bodies make their escape, some already free, others engaged 
m mucus. The free ones spread m all directions with a rapid 
movement; great numbers, twenty, thirty or more, make their 
way into the opening of the spore-fruit, coming into contact 
with the tough mucilaginous layer bounding the contents. After 
a lime a distinct membrane appears all over the mass of contents 
of the spore-fruit, converting them into a free cell, the spore, 
and the author states that he several times saw a largeish colour¬ 
less corpuscle inside the mucilaginous coat of the contents; he 
believes this to have been a spermatozoid which had penetrated 
into the mass. The process as here described is therefore the 
impregnation of a mass of contents by a spermatozoid, and a 
subsequent formation of the cell-membrane of the spore . An im¬ 
portant incidental point here is the confirmation of the view re¬ 
cently set forth by the author, that the primordial utricle of 
Mohl, the protoplasmic layer forming the external boundary of 
the mass of contents, does not exercise a secreting function, pro¬ 
ducing the cellular membrane on its surface, but becomes ac¬ 
tually transformed mto the latter * 

The new spore does not at once fall from the parent plant; 
its green contents grow paler and at last become colourless, with 
the exception of one or more largeish dark brown bodies. When 
it has totally lost its colour, it falls away through the decompo¬ 
sition of the membrane of the spore-fruit. Some months later 
the spore again resumes its green colour, germinates and grows 
out mto a filament resembling the parent. 

FUCUS VES1CULOSU8. 

The author next gives an account of his observations on the 
impregnation of Fucus , which agree with those lately published 
by Thuret in the ( Annales des Sciences Naturelles.' The pro¬ 
cess closely resembles that just described in Vaucheria m ita 
essentials, since it consists of the advent of a quantity of sper- 
matozoida to a spore, at that moment consisting of a proto¬ 
plasmic mass clothed only by its primordial utricle, the penctra- 

* This view it» elaborately worked out m his recent work, f IJnter- 
ftuohungen uber den Bau und die Bildung der Pdanzenzelle, part 1. Ber¬ 
lin, 1854. 
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tion of the spermatozoids into the mass, and the subsequent for¬ 
mation of the cellulose coat of the spore. 

[These observations render necessary a careful re-examination 
of the impregnation in the higher plants. It is by no means 
certain that the so-called germinal vesicles in the embryo-sac of 
the flowering plants possess a cellulose coat before the influence 
of the pollen-tubes has been exerted. This point was not ascer¬ 
tained m my observations on Orchis mono; and I have observed 
appearances since, in Santalum album and other plants, which 
render it probable that the germinal bodies are only globular 
masses of protoplasm at the moment of impregnation.—A. H.] 

Flohidete. 

The interpretation of the reproductive structures of this class 
is still very imperfect. From some observations made lately on 
Cei amia, Dr. Pringsheim is induced to regard the tetraspores as 
gemmae, or gomdia. But the capsule-spores germinate in a totally 
different way,—not growing at once into plants like the parent, 
but producing an irregular structure, which the author suggests 
may be a kind of pro thallium , analogous to that of the Ferns. 
However, his experiments oil the cultivation of these bodies 
were unsuccessful. 

Sphacelaria.—Cladostephus. 

Thuret discovered the existence of antheridia in Cutler ia, con¬ 
taining apermatozoids, very different from the antheridia of Fucus . 
Pnngsheim has detected antheridia m ^Sphacelaria tubuluides, 
more resembling those of Fucus . These antheridia consist of 
one or more large cells formed in the sphacelce at the ends of 
the branches. Their contents become converted into a quantity 
of minute roundish bodies, at first much resembling the mass of 
spcrmatozoids in the unopened antheridia of the Mosses. The 
anthendial cell at length grows out laterally into a tube, which 
breaks through the wall of the sphacela , and opens at the point 
to discharge the mass of spermatozoids. These are very minute 
clear vesicles, without a brown spot, and in so far resembling 
those of the Flondeie; but they possess two cilia, like those of 
the Fucacese, and move actively in the same manner. The 
author had no female plants at command, and consequently 
could not observe the further history of the reproduction. 
Somewhat similar antheridia, opening by a tubular process, 
were observed last summer in Cladostephus spongioms. 

Freshwater Algas. 

The author next proceeds to consider the general question of 
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the reproduction of those Freshwater Algae in which zoospores 
form the commonest means of propagation. From the recogni¬ 
tion of the contemporaneous existence of zoospores or goniclm 
with sexual organs of reproduction in Vauchcria, he is led to 
conjecture the existence of a similar condition in other genera. 
In AchlycLy both zoospores and resting spores arc known, and he 
suspects that the slender branches found upon those filaments 
of Achlya which bear sporanges, will prove to be anthcridia. 
In (Edogontum, the membrane of the sporangml-cell bursts 
before the formation of the spore-coat, which admits of the 
possibility of a penetration of spermatozoids. In Bulbocheete, a 
fissure is also met with. Now m these genera, besides resting* 
spores and ordinary zoospores, we find exceedingly small bodies, 
resembling the zoospores m their structure, called by A. Braun 
microgomata . These arc developed m cells smaller, and differ¬ 
ing m character from the ordinary vegetative cells. They 
germinate, but produce small bodies, composed only of one or 
two cells, which, it is remarkable, are always found attached 
upon the sporangia, or near them. Here they dehisce and 
discharge their contents. Although no truce of spermatozoids 
has been perceived in them, this discharge of the contents near 
the opening of the sporangial membrane tends to the conjecture 
that they exercise an impregnating influence on the restmg- 
sporc. If this be the case, wc should have the curious phe¬ 
nomenon of the male structure being developed as a special 
separate body, a kind of prothallmrn. With the above peculi¬ 
arities is associated in Bulbochate a curious mode of germination 
of the rcsting-spores. Examples of these kept through the 
winter produced, not a new filament, but four ciliated zoospores, 
which escaped, came to rest, germinated, and then produced 
new filaments. A similar phenomenon was observed in the 
case of the resting-sporcs of Coleochate . 

The paper concludes by a summing up of the results, winch 
will be unnecessary after this brief abstract. 


BIBLIOGRAPHICAL NOTICES. 

A History of the British Marine Testaceous Mollusca, distributed 
in their Natural Order . By William Clark. London : Van 
Voorst, 1855, 

The study of malacology, or of the true natural history of the 
Mollusca, nas sprung up almost entirely within the last half-century. 
Up to this period the attention of zoologists m this department was 
almost exclusively directed to the shells of these animals, the only 
part which admits of being easily preserved in the cabinet or trans¬ 
ported from a distance, and the structure of the creatures producing 
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them was entirely neglected. This province of zoology was there¬ 
fore appropriately denominated Conchology, 

At the end of the last and the beginning of the present century, how¬ 
ever, the first step towards a better state of things was made by Adanson, 
Poll and Cuvier; the latter, about tins penou, published anatomical 
descriptions of twenty or thirty species of Mollusca, belonging various 
families, principally of the Gasteropoda. It was soon found that- the 
study of the animals would introduce many new elements into the classi¬ 
fication of the Molluscs, and Cuvier, Lamarck and Do Biainville each 
published systematic works, ut which the characters of the larger 
groups were derived as far as possible from the structure of the few 
molluscous animals with whicli the authors were then acquainted, 
whilst those of the minor groups were taken almost entirely from the 
shells. Of these systems, that of Lamarck was the one most gene¬ 
rally adopted, probably from its being accompanied by descriptions 
of a large number of species, and it is still in use with but little mo¬ 
dification by many conchologists, especially in France. For many 
years, in fact, the Lamarckian system was followed almost exclusively, 
and the only zoologists who attempted the introduction of any new 
views into the classification of tne Molluscs were Dr. Gray and 
Mr. Swainson, the former in a slight sketch published m the 
Synopsis of the British Museum for 1838, 1841 and 1842, the latter 
in his somewhat imaginative work winch forms part of Lordlier’s 
1 Cyclopaedia.’ 

But during this period of comparative stagnation in the progress 
of systematic malacology, numerous naturalists were engaged in col¬ 
lecting observations which wero one day to change the whole face of 
this department of zoology. In our own country, Montagu, Johnston, 
Alder and Hancock, and the author of the work now under consider¬ 
ation, published descriptions of many of tl*e animals of the British 
Mollusca; a few continental naturalists performed the same good 
office for the species inhabiting the seas bordering their countries, 
and the excellent naturalists attached to the numerous French voy¬ 
ages of discovery contributed a mass of valuable observations upon 
exotic species, illustrated in most cases with excellent figures. 

The numerous and valuable observations contributed by these 
authors to the natural history of the Mollusca soon introduced a 
great change into the systematic arrangement of these animals, in 
which, notwithstanding the efforts of Cuvier and others already re¬ 
ferred to, the conchoiogical element still greatly predominated. It 
was found that shells positively identical m character might serve as 
the habitation of animals presenting such great differences both in 
their form and their anatomical construction, that they required to be 
placed not only in different genera, hut even in genera which iu a 
philosophical classification must be separated from each other by a 
wide interval;—thus, in 1847, Dr. Gray published a list of about thirty 
genera of Gasteropodous Mollusca, which it is impossible to distin¬ 
guish from the examination of the shell alone, whilst the animats 
present well-marked differences, and there is no doubt that subse¬ 
quent observations will add considerably to this list. 
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The perception of these facts led zoologists to direct their attention 
more especially to the structure of the molluscous animal, in forming 
their classifications, and there can be no doubt that this has been 
attended with most beneficial results ; but many of the partisans of 
the new system, on their emancipation from the fetters of a pure 
conchology, rushed into the very opposite extreme, regarding the 
structure of the hard parts as of no value even in the discrimination 
of the smaller groups. With the usual zeal of reformers, they re- 
ouired that every trace of their former faith should be destroyed; 
tney tore down the ancient images from the niches in which they 
had for years commanded respect, but unfortunately in too mauy 
cases only to set up new ones in their deserted places. 

In this number we must place Mr. Clark, the author of the work 
whose title stands at the head of this notice. For Mr. Clark the 
structure of the shell is of little or no value; for although he tells us 
(p. 239) that he considers “ the shell-coverings of the Mollusca as 
good and useful aids, in strict subservience to the malacology of the 
animal, and as consequential specialties emanating from the vital 
organs,” he appears generally in the course of his work entirely to 
disregard the characters derivable from the shell and operculum. It 
appears to us that Mr. Clark, like many other authors, lays too much 
stress upon the instances already referred to m which different ani¬ 
mals inhabit shells of the same construction. We agree with him in 

regarding the u shell-coverings of the Mollusca.as specialties 

emanating from the vital organs,” and therefore think that the cha¬ 
racters derived from the structure of the shell and operculum should 
certainly be regarded as of some value m the arrangement of the 
Mollusca. Mr. Clark, however, appears to entertain a different opi¬ 
nion, and applies the pruning-kmfe most unsparingly to all groups 
which he considers to have a purely conchological origin. As an in¬ 
stance we may refer to his genus Murex, m which he includes the 
whole of the species belonging to the genera Murex and Buccmum of 
Linnaeus, which are considered by most authors as forming numerous 
genera, and by many as constituting at least two families. 

Mr. Clark’s primary principle of classification is derived from the 
sexual relations of the animals, which he describes as Hermaphrodita 
sine congressu, Hermaphrodite! congressu, and Bisexual , by the 
latter term we must understand unisexual. This principle certainly 
has not the merit of novelty, which the author appears to claim for 
it, for his terms as applied to the Gasteropodous Mollusca are ex¬ 
actly identical with trie Paracevhalophora hermaphrodita , monoica 
and dioica of De Blainville, ana as both the groups of Acephala are 
defined as Hermaphrodita sine concubitu, it is hard to say what is 
the advantage of this sexual system. Its disadvantages however are 
more apparent, for when Mr. Clark tells us that the Acephala are 
hermapnrodite animals, we must regard this statement as a simple 
assumption in the case of the Palliobranchiata, whilst in regard to 
the Lamellibranchiata, it is distinctly at variance with generally re¬ 
ceived views ; and we look iu vain in our author’s pages for a satis¬ 
factory reason for adopting his opinion,—his anatomy of Photos due - 
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tylm > to which he refers the reader for this purpose, being anything 
rather than conclusive. 

We have already remarked, that the primary groups formed by the 
author amongst the Oasteropodous Moilusca are identical in their 
signification with those of l)c Blainvillc. This identity also prevails 
to so great an extent in the contents of these divisions, that we are 
involuntarily led to believe that Mr. Clark's system is really founded 
upon that of the French author. Thus, his Ilermapkrodita sme con- 
gremi are the same as the Hermaphrodxta of I)e Blainville, with the 
mere addition of the Chitonidat , a group which Do Blainvillc placed 
amongst his Malentozoaria with the Cirrhopoda, considering them to 
form a connecting link with the Articulated type of animals ; and this 
agreement between the two authors is the more remarkable, as it 
appears exceedingly doubtful whether the phfenomenon, from the 
supposed occurrence of which this group is separated from the other 
Gasteropoda, ever takes place in this class of animals. 

The other two groups, the Monoecious and Dioecious Molluscn, 
exhibit a similar resemblance to the corresponding divisions in 
De Blainville’s classification, the only difference being that Mr. Clark 
transfers the Trochidce (with Valvata) and Fermcfu/re (including 
7\trritella) to the Hermaphrodite section The grounds urged by 
Mr. Clark m favour of this change, which is in direct opposition to 
the views which have prevailed ever since malacology was first 
studied, are by no means satisfactory, and he himself is forced to 
admit that they are mere conjectures ,—an admission which, it ap¬ 
pears to us, must greatly detract from any value which might other¬ 
wise attach to this system. In both these groups, his opinion that 
the animals are monoecious, with congresston , is founded upon the 
circumstance that he has been unable to discover the male organs, 
—certainly rather a curious proof of hermaphroditism*. Another 
result of this adherence to an artificial system is, that the Pul mo- 
mferous Gasteropoda occur in two of the primary divisions,—the 
IJelicida and their inoperculated allies being placed amongst the 
Hermaphrodita conyresm, and the Cyclostomatida amongst the bi¬ 
sexual (unisexual) species, under the denomination of Gasteropoda 
Peetimbranckiata . Under all these circumstances, we have little 
expectation that the sexual system as put forward by Mr. Clark will 
ever find much favour in the eyes of malacologists,—and wc must 
regret that an observer of his reputation should have lent the sanc¬ 
tion of his name to an arrangement so untenable. 

It is not, however, upon its systematic arrangement that the value 
of the present contribution to malacologieal knowledge must depend, 
although the author appears to attach no small importance to it; the 
work is chiefly interesting from its containing original observations 
upon the structure and habits of a very great proportion of the Tes¬ 
taceous Mollusca inhabiting the seas which surround these Islands. 
We may remark in passing, that the work can scarcely be regarded 

* Other authors who have particularly examined the animal of Valvata, 
referred by Mr. Clark to the Trochtda, nave proved it to he undoubtedly 
dioecious j and TurnteUa is in the same case. 
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as strictly fulfilling its title. Mr. Clark’s observations have been 
made entirely at one point of our coast, and the work before us cer¬ 
tainly proves how much may be done by an energetic observer in a 
single locality, but we think it would have been as well if a less pre¬ 
tentious title had been chosen j — u Observations on the Mollusca of 
the South Devonshire Coast,” would have exactly expressed the con¬ 
tents of the hook. 

But even in its most limited sense, the appearance of this work 
must he regarded with great interest. For upwards of forty years 
the author has been engaged m studying the Moll use a ; and many of 
the results of his observations have already been published either in 
scattered papers by himself, or as contributions to the works of 
others,—Messrs. Forbes and Hanley especially are largely indebted 
to him. In fact there can be little doubt that Mr. Clark has ex¬ 
amined the animals of more species of the British Mollusca than any 
other malacologist, and many writers have expressed then* regret that 
he did not bring out his observations in a collected form. 

The present work may be regarded as a fulfilment of this wish. It 
contains, in addition to obseirations hitherto unpublished on numerous 
species of British Mollusca, reprints of the author’s papers which have 
appeared in this Journal, and of the notes furnished by him to Pro¬ 
fessor Forbes (hr his classic woik on the British Mollusca. Subsequent 
observations have proved many of the author’s former statements to 
he incorrect, but it is much to be regretted that, instead of modifying 
his descriptions, he has printed them in their original form, followed 
by observations commencing with “ Since the above was written,” 
which not unfrequentlv contradict the statements made a page or two 
before. Mr. Clark tells us that he has done this with the express 
design of showing the process through which he has arrived at liis 
present results, and there can he no doubt that it has the advantage 
of furnishing us with a test foi the amount of reliance that may be 
placed on the author’s observations; but it must be confessed that he 
would certainly have benefited bis reputation as an observer, hail he 
adopted some other course, for the numerous instances in which the 
author’s first (published) impressions have required correction from 
his subsequent observations, render it by no means easy to place im¬ 
plicit faith m his statements when not confirmed by other observers. 
As an instance m point, we may refer to the author's descriptions 
of the branchiae in Pandora obtusa. In a note communicated to 
the authors of the * British Mollusca,’ Mr. Clark described this ani¬ 
mal as possessing " two palpi, one branchial lamina and (perhaps) nil 
obsolete one, on each side the body alp. Ini of the present work, 
he tells us that he "can now say beyond dispute ( f ), and show the 
fact by preparations, that there are two palpi and two branchiae on 
each side,” whilst in the Appendix (p. .*>13) he returns to his original 
opinion. It is evident that little dependence can be placed on the 
observations of an author whose statements upon a simple matter of 
fact are so variable, and the instanc e here cited, although perhaps t 
may be rftther an extreme case, is by no means without its parallels 
in other parts of the book, whilst stngle changes of opinion are not 
Am. Mag . N. Hist. Ser. 2. VoL xv. 23 
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unf.cquent, and in these cases we hare no means of knowing how soon 
Mr. Clark might recur to his original view. 

We have already mentioned the ruthless manner in whioh Mr. Clark 
destroys those genera which he considers to repose on mere concho- 
logical grounds, and it was to be expected thAt the species would 
share the same fate ; but we were hardly prepared for the wholesale 
destruction of names which have long figured in our lists, that we 
here meet with. There can be no doubt that science is burdened 
with an immense number of false species, arising in some cases from 
a zeal not sufficiently tempered with discretion, in others perhaps 
from less worthy motives ; but we must confess, that when we see the 
number of species admitted by Forbes and Hanley, which have been 
suppressed by Mr. Clark, we cannot but suspect that his pruning has 
been carried on with rather too unsparing a hand. 

Mr. Clark appears disposed to attach but little importance to the 
characters derived from the lingual dentition of the Molhisca, which 
have been regarded as of great value by Lot bn. Gray, Troschel, and 
other zoologists. We fear that Mr ("lark is as much inclined to 
undervalue these characters, as sonic other authors are to overrate 
them, for there can be no doubt that the disposition and form of the 
teeth on the lingual ribbon may afford excellent generic and even 
family characters, besides serving as important aids in the discrimi¬ 
nation of nearly allied species 

Notwithstanding the defects pointed out in the foregoing remarks, 
we must regard Mr. Clark’s book as one of the most important 
original contributions to British Malacology that has been made for 
some time. It contains a vast mass of valuable observations, inclu¬ 
ding descriptions of the animals of more than 200 of our marine 
Testaceous Moilusea, with many interesting notices of their habits, 
and will, we have no doubt, contribute greatly to the advance of this 
branch of natural history. s 

The Fern* of Great Britain . Illustrated hy John E. Sowkrby. 

The Descriptions, Synonyms, fyc. hy C. Johnson. London, 1855, 

We have favourably noticed the first two Numbers of this book, 
which is now before us in its completed form. The more recently 
published parts appear to deserve the same meed of praise that we 
awarded to their predecessors. Indeed we trust that the name of 
Sowerby will long continue to be in itself a guarantee of the accuracy 
and beauty of such botanical plates as may bear it. Almost the only- 
fault that we have to find with these drawings of ferns is that in 
some few cases the top of a frond alone is represented, and thus a 
satisfactory idea of the plant is not conveyed to the mind. It will 
perhaps be said that it was impossible in the space afforded by an 
octavo plate to give more complete representations of the larger 
plants; but when we see how Dr. Deakin has succeeded in doing so 
m his ‘Ferns of Britain/ that excuse cannot be admitted. It is a 
singular, and, as it seems to us, unaccountable fact, that writers upon 
our ferns have by a sort of commou consent neglected Dr. Deakin*s 
volume. The only probable cause is, that the large work of which it 
originally formed a part has but slight value. 
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Sowerby’s figure of L. Fmnisecii is not go satisfactory in our opi¬ 
nion as that ^iven by Deakin, although the latter is not so good as 
could be desired. The cut in Newman's new edition of his * History 
of British Ferns ’ (or rather new work under that name *) is even less 
characteristic than either of those above mentioned. 

We strongly suspect that Mr. Johnson includes some forms of 
Cyst opt eris fragihs under his C. dentata , for we have never seen a 
specimen of the true plant from Wales, although numbers of fronds 
so named, but really belonging to C. fragilis , have fallen under our 
notice He has done well m combining C. Dickieana with G\ den~ 
tata> and Mr. Sowerby equally well in giving a beautiful figure of 
that curious variety. 

Mr. Johnson appears to have been almost afraid of stating his opi¬ 
nion that Asplemum germ am cum is more nearly related to A. septen¬ 
trionale than to A. ruta-murarur. W"e have long thought that this 
is the fact, and even suspected that A . germamcnm and A. septen¬ 
trional e might prove not to he separable specifically. It does not 
seem to us to have any very close connexion with A, ruta-murarta. 
The remarks of the Rev. T Bell (quoted m Newm. Ferns, ed. 3. 2(i0, 
from the Edin. Bot Trans, n. 119) are well deserving of attention. 
As observed by Mr. Johnson (p. 57), “ it is remaikable that the 
plant before us should occur both in this country and on the con¬ 
tinent, in company with A. septentnonale, and always very spa¬ 
ringly.’'’ This certainly adds to the possibility of their not being 
really distinct. 

It is satisfactory to find that Mr. Johnson has not been led to 
remove Pterin aqmhna from its accustomed genus. The name given 
to lus new genus by Mr. Newman is rather unhappily chosen ; for 
the younger Agardli, in his valuable * Ilccensio Spccieruni Generis 
Ptendis,* places Pt. aquihna m the section called by him Orni- 
thoptens , not m that named J E up tens. 

We have much pleasure m recommending Mr. Sowerby’s book to 
the notice of our readers. 


First Steps in Economic Botany , for the use of Students . By 
Thomas Croxen Archer. London: Reeve, 1851. 12mu. 

There are, perhaps, few subjects upon which more ignorance prevails 
than the origin and nature of the numerous products of the animal 
and vegetable kingdoms which are m daily use amongst us, and it is 

♦ We are sorry to see the opinion that wc expressed in favour of the 
second edition quoted as if it was necessarily applicable to the so-called 
third edition. The great change that has been ramie m the names, m some 
cases to the total neglect of the recognized laws of botanical nomenclature, 
renders this last book far less valuable than its predecessors, and we do not 
think that some of the other alterations made m it are judicious. The intro¬ 
duction of an erroneous nomenclature into a book written for popular use 
is especially to be deprecated, as it tends greatly to the establishment, 
amongst lovers of plants, who are not scientific, of a set of names which 
botanists must reject. 
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a disgrace to a country like this, which professes to be pre-eminently 
practical, that so little attention should have hitherto been paid to 
furnishing the rising generation with some sound general information 
on a subject which should be of so much importance in a commercial 
community. The knowledge of " common things ” does, however, 
at present appear to be making some little progress amongst us, 
and the present little work, which contains a brief account of the 
principal commercial products of the vegetable kingdom, forms a 
welcome addition to our scanty stock of elementary books on these 
subjects. 

It appears to have been brought out under the auspices of the 
“ Department of Science and Art,” ami we presume will be adopted 
as a class-book in those educational establishments which derive their 
inspiration from that source. The conception of the work is good, 
ana appears to have been well and carefully carried out. We must 
observe, however, that the author’s acquaintance with chemistry 
npjiears to be rather imperfect;—at least on those occasions vrhere he 
has, unnecessarily as it appears to us, introduced any chemical infor¬ 
mation, his statements are generally calculated rather to mislead 
than to instruct the student. Thus, at p. 145, we are informed 
that the non-oxygenated essential oils “ are very inflammable, burning 
like coal-gas, of which they appear to he a mere concentration ;” 
and again, at p. 140, we are told that “oleine and stearine are 
oxides of a peculiar substance called by chemists glyceryle, .... in 
other words, oleine consists of an acid called oleic acid and this sweet 
substance glyceryle , whilst stearine is a compound of stearic acid 
and glyceryle ,”—from which it would appear that the author has no 
very definite idea of what is meant by an oxide. 

It is greatly to be regretted that such errors as these should have 
been allowed to creep into a book, which, i^ other respects, has cer¬ 
tainly much to recommend it, and it is not much to the credit of the 
44 Department of Science and Art,” whose head certainly has some 
pretensions to a knowledge of chemistry, that blunders of this nature 
are to he detected in a work published under their auspices. It is 
not sufficient that an educational work should be unimpeachable as 
regards the particular subject of which it treats, care must also be 
taken that its pages are not made the means of inculcating false 
notions upon those branches of science which are only incidentally 
referred to. 

We may add that the work is illustrated with twenty lithographic 
plates, representing some of the more important plants, and a few of 
the commercial products referred to in tne text: these appear to be 
exceedingly characteristic. 

The Entomologist's Annual for 1855. Edited by H. T. Stainton. 

Second Edition. Eondon, 1855. Van Voorst. 12mo. 

It is not long since we noticed, in the pages of this Journal, the 
appearance of the first edition of this little work, and we must con¬ 
gratulate the editor on his miscalculation of the number of his 
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readers, since they hare enabled him so speedily to bring out a new 
and improved edition. 

The observations which we made in our previous notice will apply 
equally to the present edition, for the greater portion at the work is 
essentially the same, the additions consisting principally of some 
excellent directions for collecting and preserving ColeopteTa and 
Lepidoptera by Mr. Wollaston and the Editor, and au address by 
tlie latter u to the young entomologists at Eton, Harrow, Winchester, 
Kugby, and at all other schools.” In this Mr. Staunton is at great 
pains to point out to the young idea that the study of entomology is 
by no means the contemptible occupation that so many consider it, 
but that, on the contrary, it is not only pleasing and instructive in 
itself, but may also be of the greatest service in training the mind to 
habits of observation, ami may even act as an incentive to the acqui¬ 
sition of much useful knowledge which would otherwise be regarued 
as desperate drudgery. We can agree most cordially with most of 
Mr. Staunton's propositions, although we fear, with himself, that he 
has preached “ too long a sermon” to his younger readers, and we 
trust that his enthusiasm may meet its reward ui raising up a new 
generation of entomologists. We are glad to see that a few pages 
have been devoted to notices of important new works on entomology, 
and hope that in future years this section of the work will receive 
more of the editor’s attention. 
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ROYAL SOCIETY. 

March 1, 1855.—Charles Wheatstone, Esq., V.P., in the Chair. 

“ On the Structure, Functions, and Homology of the Manducatory 
Organs in the Class liotitera.” By Philip Henry Gosse, A.L.S. 

In this paper the author institutes an examination oi the mandu¬ 
catory organs in the class Rotifera, in order to show that the various 
forms which they assume can all be reduced to a common type. 
He further proposes to inquire what are the real homulogues of 
these organs m the other classes of animals, and what light we can 
gather, from their structure, on the question of the zoological rank 
of the Rotifera. 

After an investigation of the bibliography of the class from Ehren* 
berg to the present time, in which the vagueness and inexactitude 
of our knowledge of these organs is shown, the author takes up, 
one by one, the various phases which they assume throughout the 
whole class; commencing with Brachionus , in winch they appear in 
the highest state of development. Their form in this genus is there¬ 
fore taken as the standard of comparison. 

The hemispherical bulb, which is so conspicuous in /?. amphiceros , 
lyinp across the breast, and containing organs which work vigorously 
against each other, has long been recognized as an organ of maudu 
cation: it has been called the gizzard; but the author proposes to 
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distinguish it by the term mast ax. It is ft trilobate muscular sac, 
with walls varying much in thickness, receiving at the anterior ex¬ 
tremity the buccal funnel , and on the dorsal side giving exit to the 
oesophagus. 

Within this sac arc placed two geniculate organs (the mallei), 
and a third on which they work (the incus). Each malleus consists 
of two parte (the manubrium and the united by a hinge-joint* 

The manubrium is a piece of irregular form, consisting of carimr of 
solid matter, enclosing three areas, which are filled with a more 
membranous substance. The uncus consists of several slender 
pieces, more or less parallel, arranged like the teeth of a comb, or 
like the fingers of a hand. 

The incus consists of two rami, winch are articulated by a com¬ 
mon base to the extremity of a thin rod (the fulcrum ), in such away 
that they can open and close by proper muscles. The fingers of 
each uncus rest upon the corresponding ramus, to which they are 
attached by an clastic ligament. The mallei are moved to and fro 
by distinct muscles, which the author describes in detail, and by 
the action of these they approach and recede alternately, the rami 
opening and shutting simultaneously, with a movement derived 
partly from the action of the mallei, and partly from their own 
proper muscles. 

All these organs have great solidity and density; and, from the 
action of certain menstrua upon them, appear to be of calcareous 
origin. 

The writer proceeds to describe the accessory organs. The 
ciliated disc has an infundibuhform centre, w hich commonly merges 
into a tube before it enters the mast ax. The particles ot food that 
float in the water, or swimming animalcules, are whirled by the 
ciliary vortex into this tube; and, being carried into the mastax , are 
lodged upon the rami, between the two unci. These conjointly work 
upon the food, which passes on towards the tips of the rami, and 
enter the (esophagus^ which opens immediately beneath them. 

From this normal condition, the author traces the manducatory 
organs through various modifications, m the genera Euchlanis t 
Notommata aurita t N clavulata, Anuree «, N. petromyson , N. lacinulata , 
Furcularia , N . gibba , Synchatta, Polyarthra , Diglcna, Eosphora , AU 
bertia, F. marina, Asplanchna, Mastigocerca, Monocerca, and Scaridium. 
Some of these display peculiarities and aberrations highly curious. 
Notwithstanding the anomalies and variations which occur, however, 
the same type of structure is seen in all; and the modifications in 
general may be considered as successive degenerations of the mallei, 
and augmentations of the incus . 

The form of the manducatory organs, which occurs in Triart hra. 
Pomp holy x, Pterodina , (Ecistes , Lbtnias, Mehcerta, Conochilus, Me- 
galotrocha , Lacinularia , and Tubicolaria , is next examined. The 
organs are shown to be essentially the same as in the former type, 
but somewhat disguised by the excessive dilatation of the mallei, 
and by the soldering of the unci and the rami together, into two 
masses, each of which approaches in figure to the quadrant of a 
sphere. 
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Attention is then directed to what has been called (but by a mis¬ 
apprehension) the " stirrup-shaped ” armature of the genera Rotifer , 
Philodina , Actinurue, &c. Here, however, the organs are proved to 
have no essential diversity from the common type; their analogy 
with those last described being abundantly manifest, though they are 
still further disguised by the obsolescence of tiic mmuhria . 

Fioscutuna and Stephauoccros , the most elegant, but the most 
aberrant forms of Rotifera, close the series. The mastar, in these 
genera, is wanting; and in the former genus the incus and the 
manubria arc reduced to extreme evanescence, though the two-fm- 
gered unci show, m their structure, relative position and action, the 
true analogy of these organs. 

Having thus shown that there is but one model of structure, how¬ 
ever modified or disguised, m the manducatory organs of the Roti¬ 
fera, the author proceeds to the question of their homology. He 
argues on several grounds that they have no true affinity with the 
gastric teeth ot the Crustacea, though he states his conviction 
that the Rotifera belong to the great Arthrupodoue division of 
animals 

It is with the Insecta that the author seeks to ally these minute 
creatures, and, by a course of argument founded on the peculiarities 
of structure already detailed, he maintains the following identifica¬ 
tions :—that the mastax is a true mouth ; that the mallei are mandi¬ 
bles j the manubria possibly representing the checks . into which they 
are articulated ; that the rami of the incus are maxilla ; and that the 
fulcrum represents the cardmes soldered together. 

While the author mamtains the connexion of Rotifera with 
Insecta, through these organs in their highest development, he 
suggests their affinity with Polyzoa, by the same organs at the 
opposite extremity of the scale, since the oval muscular bulbs iu 
Bowerbankta , which approach and recede in their actiou on food, 
seem to represent the quadriglobular masses of Limmas and Rotifer , 
further degenerated. 

If this affinity be correctly indicated, the interesting tact is appa¬ 
rent, that the Polyzoa present the point where the two great parallel 
divisions, Mollusca and Articulata, unite in their course towards 
the true Polypi. 

March 22.—The Lord Wrottlesley, President, in the Chair 

" Further observations on the Anatomy of Macgillivraya , Chele* 
tropis, and allied genera of pelagic Gasteropoda." By John Denis 
Macdonald, Esq., R N., Assistant-Surge on H.M.S.V. ‘Torch/ 

The author states, that in a late voyage from Sydney to Moreton 
Bay, specimens of Macgillivraya , Cheletropis, and a few other geuera 
of minute pelagic Gasteropoda, apparently undescribed, were daily 
taken in the towmg-net, and afforded him an opportunity of more 
precisely determining the mode of attachment of the ciliated arms 
which he had at first presumed to be naked branchiae. 

In his former paper * it waB stated, more particularly of Cheistropis 
* Annsla, p. 232. 



860 Royal Society 

Huxley i, that the gills were of two kinds, via. " covered ” and 
‘•naked; 0 the former, corresponding to those of the pectinibran- 
chiate Gasteropoda generally, he has never found to be absent in 
any of the genera; but from further observation of the so-called 
naked gills, while the animals were alive in their native element, he is 
disposed to think that they are chiefly employed for prehension, and 
probably as auxiliary organs of natation When these ciliated 
appendages are fully extended, the line of cilia is perfectly straight, 
so that the frilled border, noticed in the previous account, turns out 
to be a character depending simply on the partial contraction of the 
longitudinal muscular fibres, preparatory to complete retraction of 
the organs. They have no connexion with the mantle, but encircle 
the mouth together with the tentaeula and eyes, and coalesce at their 
buses like the segments of a deeply-cleft calyx. In the specimens of 
Macgtllwraya examined the arms were quite transparent, but marked 
at irregular intervals with cross streuks of biowmsh purple. In the 
extended state they were several times the length of the shell, and, 
like the arms of a polype, they rolled themselves up when touched, 
and started back mto the shell with surprising rapidity. They ap¬ 
peared also to be exquisitely sensitive, exhibiting short twitching 
movements when minute particles suspended in the water came in 
contact with them. 

In the specimens of Macgillivraya now referred to, the respiratory 
siphon consisted of a process of the mantle converted into a tube by 
the mere apposition of its borders without organic union, it was 
moicover much shorter than had been usually observed in previous 
examples, and the author thinks that those now under consideration 
may be a variety, if not a distinct species. 

In his former examinations of this tube of Gasteropoda, the 
author had never found more than four arm* encircling the head, but 
he has since discovered six in a single genus with which he had been 
long familiar by external characters. In this case the operculige- 
rous lobe of the foot is quite cylindrical and of some length, bearing 
the peculiar operculum on its truncated extremity with the clawed 
process pointing to the left side. The sucker-disc is very small, and 
presents an anterior and posterior lobe. The two tentaeula bear 
each an ocellus on the outer side near the base, and the ciliated 
arms, in every respect save number, resemble those of Macgillivraya 
and its congeners. The clawed operculum is developed from a 
spiral nucleus situate near the internal thickened border; it seems 
to be a weapon of defence, and is wielded with great dexterity by 
the little animal, which makes skips and jerks by means of its com* 
plex foot, after the manner of Nassa or 8trombus. 

The author notices another member of this diminutive tribe which 
is very commonly met with in the South Pacific, and has almost an 
indefinite range. As regards both animal and shell, it in many 
jioints resembles a miniature Natiea* The shell is few-whorled, with 
small compressed spire and ventricose mouth; the operculum pauci- 
spiral and well-marked with the lines of growth. The foot is not 
unlike & broad and square-toed shoe in form, receiving or bearing 
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the remainder of the animal and the shell. The shoe-upper, as it 
were, presents two rounded lateral lobes which lie over the anterior 
part of the shell, like the men turn of Natica ♦ The little animal 
creeps on its foot with great rapidity, appearing rather to slide along 
than progress by a vermicular movement, and by spreading out and 
hollowing this organ at the surface of the water, ns a freshwater 
Lymnsrad forms a boat of its foot, it buoys up its tiny body and is 
cast abroad on the face of the ocean. 

" On the Anatomy of Nautilus umbilicatus , compared with that of 
Nautilus Pompilius ” By John Denis Macdonald, Esq , R.N. 

During a visit of H.M.S.V. ' Torch ’ to the Isle of Pines in July 
1854, a recent specimen of Nautilus umbilicatus was picked up on 
the outer reef off Observatory Island. It was alive when brought on 
board, but was too much exhausted to exhibit active movements. 
Part of the hood appeared to have been eaten away behind by some 
predaceous enemy, but in other respects the animal was perfect. 

The body when retracted lay more deeply m the shell than that 
of N. Pompilius, so that no part was visible in a lateral view, and on 
account of the great depth of the chamber of occupation the orifice 
of the siphuncle in the last septum could not be seen when the soft 
parts were removed As to tins difference, however, the author ob¬ 
serves that it may depend on the time elapsed since the formation of 
the last partition. 

Apart from the shells, the author finds a close resemblance be¬ 
tween the corresponding parts of the two species. 

The specimen of N. umbilicatus examined proved to be a female; 
a fact which may serve to modify the views of those who, adopting 
the speculations of D’Orbigny cm the sexes of the Ammonites as in¬ 
dicated by the characters of their shells, apply them also to the 
several kinds of Nautili known. 

The body of N. umbiltcatus is larger and more elongated than 
that of N . Pompilius as it occui s in the South Seas, although the 
specimens of the latter species brought from the Chinese Seas much 
exceed both in size. In the JV. umbiltcatus , the longitudinal lamellae 
on the median lobe of the external labial processes are divided by a 
wide groove into two luteral sets, and the corresponding lamella? be¬ 
tween the internal labial processes are about seventeen in number 
and of considerable thickness. In N. PompiUus, the latter lamella? are 
much thinner and more numerous, and the lateral sets of the former 
are united together in the median line, commencing anteriorly with 
an azygos transverse lamina. In both kinds, however, the corre¬ 
sponding * tentacula may be distinctly traced out, with only such 
minor differences as might be expected to occur in different speci¬ 
mens of either separately; the digital, labial and ocular groups 
agreeing sufficiently both as to number and character in the two 
cases, considering the liability of these parts to slight modifications, 
from arrest of development or ledundance, in the same species. 

Referring to former observations of his own on the eye of N, Pom¬ 
pilius, the author observes that they closely apply to N. umbilicatus, 
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which affords confirmation of his opinion that the pigmentary coat¬ 
ing is subjacent to the retina. He finds no vestige of a lens, and in 
place of vitreous humour, a mere viscous matter protecting the 
retina from the sea-water. 

The organ of hearing, which had escaped detection in the speci¬ 
men of jV PompiUus dissected by Professor Owen, altered as it 
doubtless had been by long immersion in spirit, was discovered in 
the example of N . umbilicatus examined by the author* It consists 
of two spheroidal acoustic capsules placed, one on each side, at the 
union of the supra* and suhossophageal ganglia, and measuring about 
one-twelfth of an inch in diameter. Each capsule rests internally 
against the nervous mass, and is received on its outer side into a 
little depression in the cephalic cartilage. It is enveloped in a kind 
of fibrous tissue and filled with a cretaceous pulp consisting of mi¬ 
nute, elliptical, otocomal particles, presenting under a high power a 
bright point near each end, varying much in size, arid sometimes 
combined into stellate, cruciform or other figures. Cilia weie not 
observed within the capsules. 

The inside of the mouth is furnished with three groups of papillae, 
one of which occupies the median line between the orifice of the 
tongue-sac and commencement of the (esophagus. These lingual 
papiilfle, as well as the rest, are clothed with long and slender 
columnar epithelium-particles 

The author agrees with Mayer in regarding the well-known folli¬ 
cular appendages of the afferent branchial vessels of the Cephalo¬ 
poda, as performing the function of kidneys, but admits that they 
may also serve, by altering their capacity, to regulate the amount of 
blood passing through the branchiae under changes of pressure to 
which the animal may be subjected at different depths. These fol¬ 
licles are subeylindneal in form, and somewhat dilated at the free 
extremity, to which is appended a folded and funnel-shaped process 
of membrane which expands rather suddenly and presents a jagged 
border. They open by an oval or slit-like orifice into the afferent 
branchial vessels, on each of which, as Professor Owen has observed, 
they are disposed in three clusters. The outer membrane is smooth 
and glossy, homogeneous in structure, and sprinkled over with mi¬ 
nute, rounded, transparent bodies, resembling the nuclei of cells. 
Beneath this layer, fiat bundles of fibres, apparently muscular, are 
traceable here and there, principally disposed m a longitudinal direc¬ 
tion, and sometimes branched. The lining membrane consists of a 
loose epithelial pavement, similar m many respects to that of the 
urmiferous tubules of the higher animals, the cells containing, be¬ 
tides the nuclei, numerous minute oil-globules, or a substance much 
resembling concrete fatty matter, This membrane is thrown up 
into very numerous papillae and corrugations, so as greatly to in¬ 
crease the extent of surface. The papillae are more numerous to¬ 
wards the attached end, and a circlet of longitudinal folds, with 
transverse zigzag corrugations, radiate from the bottom of the fol¬ 
licle, in which a number of small pits or fenestrations are sometimes 
visible. The funnel-shaped membranous process above noticed is 
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continuous with the lining membrane. The cavity of each follicle, 
therefore* communicatee with the exterior through the centre of this 
process, and the aperture is thus guarded by a kind of circular valve 
permitting the escape of secreted matters, but effectually preventing 
the entrance of fluid from without. 

Some considerations are next offered in support of the view 
adopted as to the functions of these vascular appendages. 

Lastly, on the question whether the peculiarities of structure re¬ 
cognized respectively m JV. Pompilius and N. umbdtcatus arc suffi¬ 
cient to establish a difference of species, or are attributable merely to 
variety, the author observes, that any tendency in a being to revert 
to an original type, when such has been determined, betrays variety; 
but this tendency is never manifested in the Nautili under consider¬ 
ation by the occasional occurrence of specimens presenting charac¬ 
ters which place them intermediately between N. Pompilius and 
N. vmbilicatus, Having visited the Fijii Islands since he formerly 
wrote on N. Pompilius, he finds that the umbilicated Nautili are not 
known to the natives, although N Pompilius is very plentiful; but at 
Fatuna or Wallis's Island, where both are iouud, the people recog¬ 
nize the difference between them depending on the presence or 
absence of umbilical pits. On this the author remarks, that although 
particular localities, with all attending circumstances, may favour 
the production of varieties, yet the permanence of the distinctive 
characters of these Nautili without symptom of amalgamation, and 
the discovery of a female specimen of N. umbilicatus, are strong 
arguments m support of the view that they arc distinct species, 
though very closely allied. 

LINN^EAN SOCIETY. 

« 

June 20, 1854.—Thomas Bell, Esq., President, in the Chair. 

Read the commencement of a paper “ On the Structure of the 
Seed and peculiar form of the Embryo in the Clusiacea By John 
Miers, Esq., F.Il.S., F L.S. &c. 

The author stated it to be lus object to direct the attention of bo¬ 
tanists to the structure of the seed, and particularly of the embryo 
in this family, the nature of which had been hitherto quite misun¬ 
derstood. During his residence in Brazil he had made several ob¬ 
servations on the Clusiace<e> which he hoped would assist in defining 
the characters and limits of the genera, hitherto very imperfectly 
described. These more general remarks would be reserved for a 
future occasion, his object being now confined, as a matter of primary 
importance, to the consideration of the seminal structure observable 
in this family. 

He began by tracing a history of the facts and conclusions re¬ 
corded on the subject. The earliest is that of Jussieu in 1789, where, 
in his ordinal character of the Gutti/era , he states that the embryo 
la erect, without albumen, and with hard corky cotyledons, a cha¬ 
racter probably drawn only from Calophyllum. Gartner next figured 
the analysis of three species of Garcinia, and described the seed as 
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having a coriaceous testa, a thin integument, and a solid fleshy nucleus 
exhibiting in its axis a different development of a terete form, the whole 
constituting one compact inseparable mass; from these facts he con¬ 
cluded, contrary to the opinion of Jussieu, that the great body of the 
nucleus is a large albumen, and that the axile portion is a pseudo- 
monocotyledonous embryo, all closely united together in one solid 
body, Richard, in 1811, figured the analysis of the seed of duaia 
palmictda , and it is singular that although the structuie of Pekea 
( Caryocar ) tuberculosa , described at the same time, 1ms been copied 
into every botanical work since published, the equally important 
facts recorded of the seed of Clusia have entirely escaped the notice of 
every succeeding botanist except Jussieu. Richard there correctly 
describes the seed of Clusia as being enveloped in pulp, one extre¬ 
mity of its brittle testa pierced w ith an aperture, beneath which the 
nucleus exhibits a small protuberance cleft in two, which lie states to 
be two minute cotyledons, the principal mass of the embryo being 
an enormous radicle: he points out the existence of an inner inte¬ 
gument, one end of which is attached to the aperture in the extre¬ 
mity of the testa, the whole forming, in his own peculiar technology, 
“ an epispermic antitropal embryo/* Mr. Miers states theie is one 
essential error in this otherwise correct description ; that, like other 
botanists, Richard has mistaken the base for the apex'of the seed. 
Jussieu, commenting on these facts m 1813, infers that Clusia can¬ 
not belong to Gvttifera , but must constitute the type of a distinct 
family near Marcgraaviacea . Choisy, in 1822, in a memoir on the 
Gvttifera , ascribes in his ordinal character, features different from 
those of Jussieu, and equally opposed to those of Gajrtner. He 
states that the seeds are without albumen, that the embryo is erect, 
and that the cotyledons are large, fleshy, either separable, or com¬ 
bined in one mass. In Garcinia , he says, -the seeds are arillate, and 
the cotyledons thick and conjoined ; but in Clusia , he concludes that 
these presumed cotyledons are separable, a feature which no suc¬ 
ceeding botanist has verified. He alludes in no way to the very dif¬ 
ferent structure of the seed in Clusia,naa recorded by Richard, although, 
when stating the separability of the cotyledons in that genus, this 
idea may probably have been derived from some indistinct recollection 
of the analysis of that eminent carpologist. In the 1 Prodromus* 
of DeCandollc (1824), the characters given of the Guttifera are only 
a recapitulation of the facts stated by Choisy in the above-mentioned 
memoir. Cambesa&des, in a very able essay published in 1828, 
affirms that in the Guttifercc the embryo is erect, the cotyledons 
large, thick, very entire, and united into one mass; the radicle is very 
small, of a nipple-like form, while its direction in regard to the point 
of attachment of the seed is deserving of attention, because this cha¬ 
racter (generally of primary importance) is here variable. He then 
states that in Clusia criuva the radicle is directed to the extremity 
of the seed farthest removed from the point of its attachment; he 
describes the embryo of Clusia and Calophylhm as being erect and 
inverted, the small raatnmseform point, which he calls the radicle, 
being at the apex, or opposite extremity to the basal point of attach- 
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ment, while in Mammm and Mesua the email radicle points in a 
contrary direction. *. e* to the basal point of attachment. He there¬ 
fore erroneously concludes that in this family the embryo is either 
homotropal or antitropal, or in other words, is sometimes directed to 
that point of the seed next the hilum, at others towards the opposite 
extremity. These statements, it will soon be seen, are founded 
in error. In the following year, M, Cambess&des, m describing the 
Guttiferous plants collected by A. St. Hilaire in Brazil, details the 
structure and position of the seed m Clusia in still more minute and 
positive terms; but Mr. Miers states that little dependence is to be 
placed on such definitions, especially in regard to the terms base and 
apex of the seed, because in the figures there given the seed is placed 
in a position diametrically opposite to that in which it is attached to 
the placenta, and there is therefore an evident misconception of the 
whole structure. Von Martiue, in his admirable work on the plants 
of Brazil, gives no account of the structuie of the seed of the many 
Guttiferous genera he there detail**, but be describes minutely the 
seed of Platonia instgnis , where the nucleus, enclosed within the 
testa, is stated to consist of a large mass of fleshy albumen, having 
in its centre u long terete embryo with a superior radicle, the whole 
consolidated into one integral inseparable mass. As this form of 
embryo was opposed to the general conclusion of botanists in regard 
to the stiucture of the seed m Clusiacea, he suggested the propriety 
of placing the genus Platoma m o distinct family, which he called 
Canellacetr, thus associating it with Canella alba, a plant very different 
in habit and floral structure, and of which little is knowu of its carpo- 
logical structure. Endlicher, in his ‘ Geneia Plantation/ gives the 
character of each genus of the Clusiaceic in accordance with the views 
of Cambessfedes, and arranges Platonia , following MurtiuB, in the 
Canellacea , as a suborder of Clusiacea. Poppig, in describing several 
Guttiferous plants of Peru and Brazil, gives no account of the struc¬ 
ture of the seed. Lindley in Ins 4 Vegetable Kingdom* adopts the 
views of Cambessedes in regard to the Clusiacetr, at the same time 
that he admits Platonia as a member of that family. Miquel, describing 
in 1844 a species of Arrudm , in like manner misconceived the struc¬ 
ture of the seed, attributing to it an embryo with plano-convex cotyle¬ 
dons and a very short radicle. Lastly, Choisy, in a more recent memoir 
(1850), while he treats at some length on the organography, affini¬ 
ties, and subdivisions ol the Guttifera, and gives differential characters 
of the several genera of the family, nowhere alludes to the structure 
of the seed, which is the more remarkable, because the facts pub¬ 
lished in the thirty years elapsed since his first memoir are com¬ 
pletely at variance with his former views on the subject. 

Mr. Miers then proceeds to give the results of his own observa¬ 
tions on the structure of the seed, selecting first that of a species of 
Clusia r closely allied to Clusia eriuva, upon which Cambessddes prin¬ 
cipally relied in the construction both of his ordinal and generic 
characters of the family. The seed-vessel is here described as being 
formed of five fleshy valves, which break away from a central five¬ 
winged persistent column, in the angular recesses of which several 
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seeds are horizontally attached in two longitudinal rows. Each seed 
is about an eighth of an inch in length, is oval, slightly gibbous on 
the upper side, the lower or ventral face presenting a prominent 
keel, extending from the base to the apex; the external tunic is 
fleshy, of an orange colour, and easily scraped off, when beneath the 
keel is seen a conspicuous raphe, one end of which proceeds from 
the basal point of attachment and terminates in the apex, where it 
is lost in an aperture seen m the crustaceous shell of the seed; this 
aperture is m the centre of a radiately striated cup; the shell is 
striately-puuctate outside, smooth inside, and is lined with a free 
membranaceous integument, contracted at its summit into a narrow 
neck of a darkish colour, by which it is suspended from the extremity 
of the raphe-like cord that has penetrated through the apical aper¬ 
ture : a solid nucleus filling the cavity of this inner integument is of 
a pale-green colour, marked by numerous parallel yellow striae which 
cease around an areolar space at the base, in the middle of which is 
seen a minute shining tubercular point: the apex of the nucleus is 
distinguished by a short hemispherical nipple-shaped protuberance 
of a smaller diameter, which is divided to its base by a distinct trans¬ 
verse cleft into two equal portions, the bottom of this commissure on 
the ventral side corresponding with the (lark-coloured neck of the 
inner integument, as well as with the somewhat lateral aperture m 
the summit of the outer shell, and with the termination of the cord 
described ; on making a longitudinal section of this nucleus, the cleft 
above-mentioned is more distinctly seen, and at the bottom of the 
commissure is observed a minute prominent point, and in the axis 
extending from this point to the small tubercular speck at the base, 
there is observed a continuous line, more 01 less narrow, somewhat 
curved, more opake and of a whiter colour than the rest of the 
nucleus, the principal fleshy mass being of a semicrystallme hue. 
This internal thickened line is what Geertner considered to be the 
embryo of the seed, and the fleshy surrounding mass to be copious 
albumen. Choisy, Oambess&des, and most other botanists have con¬ 
sidered the main body of this nucleus to be two large cotyledons 
agglutinated into one solid mass, the lme of their junction being 
indicated by the curved line just mentioned; while they held the 
nipple-shaped protuberance to be the radicle. Mr. Miers. however 
concludes, from the facts above described, that the seed is enveloped 
in a fleshy arillus, and exhibits between it and the testa a free raphe, 
extending along the ventral face from the point of its attachment at 
the placenta, to the apex, where it penetrates the cup-shaped ring 
situated near the summit of the testa, through a distinct hole in the 
bottom of the cup, and where it is lost in the ajiex of the inner 
integument in the centre of its distinctly marked chalaza. Another 
small cicatrix is observed at the opposite extremity of the testa, at a 
point near its attachment to the arillus and placenta, which must be 
considered as the micropyle. The distinct aperture in the summit 
of the testa through which the nourishing vessels of the raphe reach 
the chalaza, is called by the author the diapyle, in contradistinction 
to the micropyle observed at the opposite extremity of the testa. 
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The diapyle, in this and many other families, forms a distinct aper¬ 
ture filled with soft fungous matter; in other cases it is less dis¬ 
cernible, being closed by the osseous deposits of the testa, and is 
only recognizable as the point where the extremity of the raphe 
becomes lost in its substance. The existence of the diapyle in con¬ 
nexion with the raphe and chaiaza of the inner integument consti¬ 
tutes an important feature in this inquiry. The nipple* shaped pro¬ 
tuberance in the summit of the nucleus, hitherto taken to be the 
radicle, appears beyond doubt (as first shown by Richard) to be 
the two cotyledons of the embryo, which though small and short, 
are nevertheless quite distinct, and their relative position is indicated 
by the cleft being placed right and left of the axis, or with their 
commissure pointing to the' raphe. the main body of the nucleus, 
instead of being confluent cotyledons, as hitherto supposed, must be 
a gigantic radicle, m the axis of which is imbedded the caulicle of 
the embryo (or rather what, tor reasons given m the paper, Mr. Miers 
distinguishes as the neorhiza ), shown in the opake central line 
before mentioned, terminated at its base by the shining speck seen 
in the base, and at its apex by the plumule, which is seen protruding 
as a minute point into the space at the bottom of thecotyledonarycleft. 
The minute external speck seen near the base is considered by the 
author to be the germinating point of the neorhiza ; it is always more 
or less prominent, of a green colour m the living state, and does not 
correspond exactly with the micropyle of the testa, but is always 
somewhat lateral in respect to it, and nearer the basal origin of the 
raphe. 

The above analysis affords a good example of the general structure 
of the seed in the tribe Clusiece, where a number of seeds are formed 
in each cell of the ovary, and where they are attached m a hori¬ 
zontal position by their base to the axilc placentary column; but in 
the other tribes (Tovomitcai and Garcxmcce), where only one seed 
is formed in each cell, and where this is fixed to the axile column in 
a vertical position by its ventral face, a somewhat diffeient structure 
exists; and were it not for the explanation afforded by the former 
case, the structure of the embryo in the two latter instances would 
not be so easily understood. In the Clusiea , the raphe enclosed 
within a fleshy arillue is seen to extend from the base to the apex of 
the seed, and is free from the testa; in the other tribes the testa is 
thinner, and enveloped in a thicker fleshy, or more pulpy arillus, has 
a large hilum upon its ventral face, the raphe being short, less dis¬ 
cernible. imbedded and lost amidst the numerous blanching nervures 
conspicuously extending over its surface. The author gives as an 
example of this development, the analysis of the seed of Lamprophyl - 
turn tetum, which he examined during his residence in Brazil: this 
forms* the type of a new genus distinct from Garcima t comprising 
numerous South American species, among them the Calophyllum 
Calaba of Linnieus, and others heretofore associated with Garcinia 
and Calophyllum. Here the fruit is a small drupe containing gene¬ 
rally two, or by abortion a single seed, about the size of a hazel-nut. 
which is enveloped in mucilaginous pulp: the testa is thin and 
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brittle, marked by numerous nervures branching from a large ventral 
hilum, and it contains a solid fleshy nucleus, exhibiting in the apex 
a very minute prominent nipple in a small hollow a little below the 
summit of the ventral face : near the base, somewhat on the dorsal 
side, is seen a green shining speck, exactly like that seen in the seed 
of the Clusie<e ; the body of the nucleus is solid, of a pale sulphur 
colour, filled with numerous ducts or cells that exude a viscous juice 
when cut: a slender caulicular process, like that described in the 
Chtsim, is seen somewhat oblique with the axis, one of its extre¬ 
mities terminating in the nipple, the other m the basal speck just 
described, the latter being without doubt the germinating point of 
the root, the minute apical nipple being the plumule, the mam body 
of the nucleus forming a gigantic radicle, and the cotyledons at first 
sight appearing to be wanting; but on examining the minute nipple- 
shaped process under a strong lens, this is observed to be formed of four 
diminutive imbricated scales, surrounding a central prominent point, 
which is concealed by the two inner and larger scales; the two outer 
decussating leaflets, thus separated from each other, are smaller, 
shorter, and placed right and left of the ventral face, as m the coty¬ 
ledons of the Cluster , from this circumstance, and fiom their com¬ 
missure being directed to the ventral face, the author infers from 
analogy, that these outer scales are the true cotyledons of the em¬ 
bryo, notwithstanding their minuteness. Generally, in exogenous 
plants, the want of cotyledons indicates the future absence of leaves 
in the plants produced from the growth of such seeds. In the 
Clusiaveec , however, where the floral structure is of the highest order 
of development, belonging frequently to the largest trees of tropical 
forests, with copious foliage, large fleshy leaves, ami rich in muci¬ 
laginous juices, the absence of cotyledons, or their reduction to 
microscopical proportions, offers an unonialy suggestive of many 
considerations on the nature of vegetable reproduction. 

This structure was found to exist in every instance in the seeds 
of the Gnrcimeip and Tovomilea examined by the author; and he 
quotes the descriptions of G«srtuei, Plumicr, Graham, Roxburgh, 
and Wight, in proof of the same general conformation. All existing 
evidence, therefore, tends to prove the constant development in the 
axis of the solid nucleus of the seeds m all Guttiferous plants, of that 
peculiar process which the author considers to be the neorhixa; for 
our decision ujion this point will determine in a positive manner, 
the nature of the other parts of the seeds to which such various 
conclusions have been assigned by previous botanists. This deter¬ 
mination he considers to be proved by the drawings of Dr. Roxburgh 
and the evidence of Dr. Wight, where the seeds of Xanthochymus are 
figured in a state of germination: in a longitudinal section of the 
seed in this state, as shown by these accurate observers, the same 
liuear process in the axis of the nucleus is depicted as that above 
described; the basal speck is there seen throwing out a long root, 
while the apical nipple-shaped process has simultaneously become 
prolonged, carrying up with it the leaflets of the growing plumule; 
and from the lower part of the neck thus protruded, and beneath 
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the two lower scale# shown to be the cotyledons, a second rootlet 
is seen sprouting, tending first horizontally and then downwards. 
This fact, the author states, proves beyond doubt, that the process 
in question is the neorhiza; for if it were the embryo imbedded in 
albumen, as Gsprtner affirms, it would not throw a descending shoot 
from the neck of the plumuiar extension, as well as at the base; nor 
would the same result follow if it were the radicle enclosed in con¬ 
fluent cotyledons, according to the view of Dr. Graham. The fact 
is altogether fatal to the conclusions of Choisy, Cambessedea, and 
most modern botani«t«, that the great masB of the nucleus consist# 
of two confluent cotyledons, and that the mammarfoim apex m the 
Clusms is its radicle, even if those opinions had not been disproved 
by the evidence offered in the preceding poition of this memoir 

This view of the constitution of the nucleus is further confirmed 
by an examination of its structure under the microscope, which the 
author minutely details. 

November 7th —Thomas Bell, Esq,, President, in the Chair. 

Dr. Alexander, F.L.S , exhibited a sample of Dalmatian Figs, to¬ 
gether with specimens of vegetable fibre prepared m the Jamaica 
Botanic Garden from various species of Yucca, Bromclta, Tillandtnu , 
Musa , and Sida , and the Secretary read extracts from two letters 
addressed by Mr A. Wilson, Curator of the Botanic Garden at 
Bath, in the Island of Jamaica, to K C Alexander, M D , F.L.S., 
&c., on the textile plants of the Island, native and cultivated. 
In the hist of these letters, dated Bath, Septembei 25, 1854, 
Mr. Wilson says.—“ You are aware that we abound in textile 
plants; I have already prepared fibre from twenty different spe¬ 
cies, and perhaps I might discover twenty others. Those you 
mentioned, such as the IJrtica tribe, produce excellent fibre, but not 
in quantity sufficient to warrant a profitable cultivation among a 
lazy people. 1 have lately been agreeably surprised to find so large 
a quantity of fibre horn a species of Stda (S moths) growing in 
this garden. It is most admirably adapted for cultivation in any 
soil or situation. There is also another plant (a species of 7V/«m- 
fetta ), which is a wayside nuisance, but which produces a splendid 
fibre. I should be obliged if you would exhibit these fibres to the 
next meeting of the Linnaean Society; it might be the mean# of 
attracting attention to a new and profitable cultivation in this unfor¬ 
tunate island. It was in cousequence of the transmission to London 
of a very few species of fibre that attention has of late been so much 
drawn to our textile resources, and I think it a fortunate circumstance 
that we have those resources to fall back upon. It has occurred to 
me that I might, with advantage to the island, send about twenty spe¬ 
cie# of fibre to the Great French Exhibition of next year, which would 
be a means of extending their reputation, and perhaps of inducing 
the investment of capital on a large scale in their cultivation." 

Head also a Memoir " On the Embryo of Nehtmbium.” By Benja¬ 
min Clarke, Esq.. F.L.S., &c. 

Mr. Clarke's observations were made on seeds germinated in the 
Ann. # Mag . Hist , Ser. 2. VoL xv. 24 



ayo 


Human Society * 

Hoy id Gardens at Kew, in various stages of advancement. His view 
of the embryo is, that the plumule is enclosed within two large 
amygdaloid cotyledons, with well-defined margins, which are distinct 
down to the attachment of the base of the plumule, or very nearly 
so; and there is also an obvious tendency to form a radicle, so that 
the embryo appears to conform fully to the ordinary dicotyledonous 
type. Then follows the membranaceous envelope and four leaves 
successively, which are alternate with the cotyledons, and in most 
cases there is a slight attempt to produce a fifth. The membranous 
envelope, or proper membrnne of the plumule, consists entirely of 
cellular tissue, and has indistinctly the appearance of a leaf alter¬ 
nating with the first leaf above it. The first two leaves having 
laminae are elevated in the young stem of the plumule, bo aa to be 
removed to some extent from the cotyledons, while the proper mem¬ 
brane arises from its very base, and might be desenbed perhaps as 
being attached to the line of junction between the young stem and 
cotyledons It can have no connection with the first leaf of the 
plumule, a considerable portion of the axis inteivemng between 
them. Supposing it to be a stipule, it must be compounded of two, 
and those belonging to the cotyledons. This, however, the author 
thinks, will not be legorded as probable; he considers it without 
doubt as a rudimentary leaf of the plumule itself, for which opinion 
he gives several reasons. It i* further remarkable that all the re¬ 
maining four leaves of the plumule arc furnished with laminae, differ¬ 
ing in this respect, Mr. Clarke observes, from those of the stem,where 
only one leaf in three ever produces a lamina. Of these four leaves 
of the plumule the first is without stipules; a faither proof, in Mr. 
Clarke’s opinion, that the proper membrane is not to he regarded as 
a stipule Of the three succeeding leaves, the intra-axillary stipule 
of each, on being laid open, is found to contain the succeeding leaf. 
This stipule Mr. Clarke regards as compounded of two, one origina¬ 
ting on each side of the petiole, united by their membranous margins 
within the axil of the leaf, as in Pontederia and Potamogeton. As 
regards the foliage of the plant, Mr. Clarke states that according to 
his view, three leaves only are produced on each node, and are 
attached so nearly on a parallel, that did they not successively enclose 
each other, they could not be distinguished from opposite leaves; 
of these the two outermost of each whorl consist only of membranous 
scales, without any rudiments of stipules, completely surrounding the 
third and perfect leaf. This leaf having a lamina, should, Mr. 
Clarke states, in common with those in the upper part of the plumule, 
have a large intra-axillary stipule, enclosing the terminal bud or 
growing-point, and this he finds to be obviously the regular struc¬ 
ture. The flower appeared in one instance not to bo terminal, but 
to be produced from the axil of the second scaly leaf, while the buds 
in the axils of the leaves with laminae were leaf-buds. On the sub¬ 
ject of affinity, Mr. Clarke thinks that the Nymphseal alliance, as 
usually limited, has no very near relationship except with kanun - 
culactce ; but that much analogy exists between it and some Endo¬ 
genous families, and that it may also be connected with Crypto - 
gamm, through Cvratophyllum and Char a, the embryo of Ceratophyfhm 
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show^ing a difference between its second foliaceous appendages as 
compared with those that follow, in analogy possibly with that of 
Nelttmbium. 

Head further, “ Notes on Cephalotea and Belvisiacea." By Benjamin 
Clarke, Esq., F.L.S., &c. 

In these two notes Mr. Clarke gives a general account of the 
structure of the remarkable plants on which the families are founded. 
The ovule of Cephalotus he describes os erect, anatropal, with n 
dorsal raphe, and a large and somewhat two-lipped foramen at the 
base, on the inner side of the fumculu*. The toius m the ripe 
fruit is described as broad and conical, almost filling the calyx; 
during the stage of fioweimg tt is almost flat, the carpels appearing 
to he attached to the flat base of the calyx. As the fiuit advances 
in growth the conical torus forms between the carpels, to the sides 
of which they are attached , and after the carpels are fallen off, it 
forms a nm immediately above the part to which they were attached, 
not unlike the expanded style ot Sarracenta in miniature, the rim, 
however, being eompaiatively much more contracted. The rim has 
six angles, which alternate with the attachments of the six carpels, 
and from the place ot Attachment of the carpels, or immediately above 
them, are formed six small filamentous processes. Mr.Clark considers 
this small peltate process as analogous with the expanded termination 
ot the style m Sarraceniacca , and consequently regards the nearest 
affinity of Cephalotea as being with that order. In other respects he 
considers it as very nearly allied to FrancoacetB and Ranunculacea, 
and thinks it shows some analogy with Aristolochiacea in the glands 
of its calyx. It approaches Rosacea in its pengynous stamens, and 
in the positiou of its raphe, if the ovule pendulous with raphe next 
the placenta be regarded as an equivalent character. 

In his note on Belvistacea , Mr. Clarke describes the ovary of 
Napoleona as five-celled , the ovules as two—four in each cell, when 
two suspended, when four in pairs one above the other, and (in an 
early stage at least) nearly horizontal; when suspended amphitropal, 
with the raphe dorsal and the foramen turned up nearly to the base 
of the ovule, so as to he distinctly under the funiculus; the style 
thickened, more or less hollow below, and terminated above by a 
broad peltate plate, forming the stigma; the stigmatic suiface con¬ 
fined to five small elevations in the five angles of this plate, within 
which are five cavities opening upwaids; and the stigmatic surfaces 
apparently opposite to the cells of the ovary. He states the prin¬ 
cipal points of structure which may be regarded as indicative of 
affinity to be, first, the acicular woody fibre, m which Napoleona 
agrees with Cltmacea and Rhieophoreat, particularly the former; 
secondly, the table-shaped stigma, which he states to be almost 
peculiar to Clusiacem and their allies, and this character, he thinks 
fa* well as the monadelphous extrorse stamina), separates Belvismcea 
from Myrtacea; thirdly, the dorsal raphe (or at least the reaupinate 
position of the ovules), in which they agree with Temetrmmoem and 
Barringtoniacem, where the ovules are few and suspended, but differ 

24* 
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from Rhitophore#, where the raphe is next the placenta. The 
balance of affinities is therefore, in Mr Clarke's opinion, towards 
Clmiacea and Ternstrvtmiacecr, 

November 21st.—Thomas Bell, Esq., President, in the Chair. 

Head the conclusion of Mr Miers's •* Observations on the Struc¬ 
ture ot the Seed and peculiar form of the Embryo in the Civ « 
siacp<r/' commenced on the 20th of June. 

The author proceeds to offer some observations on the nature of 
the external covering of the seed, which is considered by him to be 
an arillus. In the Ciustece this is entire, without the smallest fissure, 
is fleshy, of equal substance, not very thick, and genciully of a 
reddish-yellow or orange colour. In the Tovomite<e it is sht upon 
the dorsal side from top to bottom, the fimbriated edges oveilappmg 
each other, so that when opened out, it appears like a flat sheet with 
the seed attached in its centre. In the Garciniece the arillus is much 
thicker, of pulpy or mucilaginous substance, generally edible, and 
quite entire, as in the Clmic<r The nature of this outer covering 
in the two last tribes cannot be questioned, and it is fair to conclude 
that the precisely analogous development in the Cht**ear is also a 
true arillus. It is however essential to determine this point beyond 
cavil, because in the IJypericacetv, Marcgraamarea, and other orders, 
it has been held to be a thickened epidermis of the testa, while in 
the Magnoliacea; it has been assumed to be the testa itself In the 
latter family, where the seeds are suspended by long funicular threads, 
it forms a very conspicuous development, under the form of an entire 
fleshy scarlet-coloured covering, precisely like that of Clusiea, and 
where in like manner within it, on one side, is seen proceeding from 
the base to the apex a flattened raphe, whose upper extremity is lost 
in a fungous spot filling the cavity of a distinct aperture pierced 
through the osseous shell, which by most botanists has been con¬ 
sidered to be the testa, but which by some has been held to be the 
inner integument of the seed, called tegmen by Mirbel, and tndopleura 
by DeCandolle. Endhcher was the first to suggest this idea* 
which he expresses ambiguously, stating that the seeds of the 
Magnoliacea have in most cases “ an external fleshy integument 
covering a cmstaceous testa, with a raphe situated between it and 
the testa, and terminated by a chalaza on the summit, but that 
sometimes there is no outer integument, the raphe in such cases 
existing between the testa and endopleura.” Mr. Miers considers 
that this misapplication of the term chalaza (a name that should be 
confined to the peculiar thickening of the inner integument where 
it unites with the raphe, around the point where all farther trace of 
the continuation of the nourishing vessels ceases), where evidently 
it has been confounded with the diapyle, has probably led to the 
error of regarding the true testa as the tegraen of the seed. Dr. 
Asa Gray, however, an his * Genera of the United States/ amplifies 
this suggestion of Endhcher m unequivocal terms, stating that in 
Magnolia the seed has no arillus, and he designates as the testa the 
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external scarlet covering which preceding botanists call arillus, 
while the hard crustaceous shell called testa even by Endlicher, is 
there denominated legmen. This he infers from the fact of having 
observed spiral vessels in the placentary attachment ot the ovules, 
which he thinks “ clearly demonstrates that the baccate exterior 
integument of the seed is formed of the primme of the ovule, and 
therefore is not an arillus " Had the growth of this tunic been 
actually traced fiom the primme of the ovule, an important fact 
would have been established; but simply because the pnmine is the 
more exterior tunic of the ovule, and the arillus is tlic external coat¬ 
ing of the .seed, it does not necessarily follow that the one is the 
product of the other, and notwithstanding the argument of Dr. Gray, 
there is no icason to doubt that in Magnolia the scarlet envelope 19 
due to a subsequent growth over the primme, as occurs m numerous 
well-known cases. Mr Miers is confirmed ui this view by observa¬ 
tions which he made m Brazil upon living seeds of Talauma, a genus 
closely allied to Magnolia . —First, he found the thick outer tunic to 
consist ot fleshy or oily matter, m distinct granules, enclosed within a 
thin external epidermis, which is the usual texture of arillus, not of 
testa. Second, the coating called tegmen by L)r. Gray, and considered 
bv him as the mneimost integument, is m reality the intermediate cn- 
velojic in Talauma . it has a small basal hilurn, a longitudinal furrow 
runs along i*s vential face for the reception of the fiee raphe, and a 
brown fungous scar tluougb which the raphe finds a passngft to the 
interior, filU a distinct aperture near its apex (the diapyle), which 
Dr. Gray, following the example of Endlicher, considers to be the 
chalaza; this crustaceous envelope is thick and osseous in textuic, 
bearing all the character of testa, certainly not of an innermost 
integument of the seed. Third, the existence of an inner mem¬ 
branaceous integument around the albumen, and within the true 
testa, thickened and discoloured round its summit, where it is at¬ 
tached by a short neck to the fungous process that fills the diapyle, 
and where it unites with the laphe, is a development wholly unno¬ 
ticed by Dr. Gray, by Endlicher, or by DeCandolle, although the 
presence of this integument is indicated by Guertner, but it is an 
impoitant feature, because it proves that the bony coating is the 
testa, and not the tegmen, as has been inferred. Fourth, the raphe 
proceeding fiom the hilum is wholly exterior to and Irce from the 
bony coating, and interior to the outer tuuic, and this is the constant 
position of the raphe when it is free, in regard to arillus and testa, 
assuredly not in respect to testa and tegmen. Fifth, as the raphe 
consist* of the nourishing vessels originally existing in the funiculus 
or placentary attachment of the anatropal ovule, it could never have 
existed between the primine and secundine, but must have been, as 
Dr. Gray figures it, wholly exterior to the primme, and consequently, 
as we afterwards find it, outside the testa, which is a product of the 
primme; hence as the raphe is found in a free state, though par¬ 
tially impressed in its soft substance, within the external tunic, the 
inference is irresistible, that the latter must be of posterior growth 
(therefore of the nature of an arillus), and in this manner enclosing 
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the raphe within it. Sixth, we have thus the evidence complete of 
the existence of the usual and distinct envelopes around the nucleus 
of the need, viz. an inner integument with its apical chalaza, an in¬ 
termediate hard testa w ith its corresponding diupyle, through which 
the nourishing vessels of the more exterior laphe penetrate, and the 
whole included within a seal let-coloured arillua. 

From all these facts it maybe interred, that the envelope, which 
unquestionably is an arillua m the Garcintcd* and Tovomitea , must 
be of the same nature in the Cluaiecr, and that winch is arillua in 
the Clusiece must be the same development in the Magnoliatc<v; that 
which is granted in the one, cannot, Mr Miers thinks, be denied in 
the other. Although it be true that the seveiul envelopes of the 
seeds m different families are not to be recognized alone by their 
consistency, which may be more or less membranaceous, ligneous, 
cellular, or composed of oily or resinous granules according to cir¬ 
cumstances, yet they may always be determined by their relative 
position in regard to raphe, chalaza, diapyle, micropyle, hilum, &c. 

Connected with this question is that of the origin and mode of 
growth of the arillus in seeds, winch by St. Hilaire is described to be 
of two kinds, the true and the faDe anllus, the former open at its 
extremity, the luttei entirely covering the seed. This view was 
afterwards modified by Dr. Planchon, who gave to the false anllus 
the name of arillode. Both kinds are ulike in texture, form, and 
colour, their difference consisting in this:—the anllus, whether ab¬ 
breviated or entire, always covers the micropyle of the testa, while 
the arillode constantly exhibits a minute or larger opening in its 
surface around the micropyle, which is never covered by it. He 
traces this distinction to their different sources of origin, attnbuting 
the growth of the true anllus over the ovule to a gradual enlarge¬ 
ment of the funiculus, noticing its first appearance from a mere 
swelling of the umbilical cord to its gradual increment and ultimate 
development; but the arillode, he states, is derived from an enlarge¬ 
ment of the mouth of the exostoine or foramen of the ovule, its 
margins being reflected and produced over the pnmine, thus growing 
upon it in the form of an additional tunic. In either case, it is, 
therefore, dear, whether this accessory coating be aullus or arillode, 
that the raphe, when it is free, must necessarily be enclosed withn it. 
In Euphorbiacetc this coating is considered by many botanists, Dr. 
Planchon among the number, as merely an epidermis of the testa, 
but it becomes difficult to discriminate between a very thin ariJlus and 
a thick epidermis, as both appear to be of the same nature, varying in 
degree of thickness from one extreme to the other in different genera of 
that family. The most instructive and conclusive evidence of the origin 
and subsequent extraneous growth of the anllus over the ovule, has 
been adduced by Oarabesafedes, who found in Casearia many incom¬ 
plete seeds where the anatropal ovule remained in a state of com¬ 
plete abortion, while the anllus had grown over it to its full extent, 
proving that where the ovule had ceased to grow, the increment of 
the funiculus was not stopped in its progress of extraneous develop¬ 
ment. Accuiding to the hypothesis of Dr, Planchon, the outer 
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tegument in the Clusiaceas , as well as in the Magnoliacea:, must be 
a true arillus. 

The facts thus demonstrated will, Mr. Miers argues, necessarily 
change our views of the affinities of the Clusiacea , serving to bring 
the order into close proximity with the Rkizobolace <e, a relationship 
long a £° pointed out by Canabess&Ies, founded upon their floral 
structure, but now rendered more evident by the great similarity 
observable in their extraordinary embryonal development. The 
latter family exhibits likewise an embryo with a gigantic radicle, 
and exceedingly small cotyledons, but here these are separated from 
the radicular body by a slender free caulicle or neck; now if we 
imagine the suppression of this cauhcular extension, and the close 
approximation of the minute cotyledons to its monstrous radicle, 
there would he little or no difference in the structure of the embryo 
in the two families. While these circumstances tend also to draw 
closer the affinity of the Clnsiacere to the Jlypericacecc and Marc - 
graatnacetc , they tend to remove them fur from the Ternstrwmiaceee, 
with which order they have been hitherto considered to be most 
intimately related. The farther consideration of the real affinities 
of the Clusiacrm will be more fully examined by the author, who 
intends on a future occasion to treat of the organography, floral 
structure, and generic features of the whole family, restricted withm 
the limits lie proposes. 

ZOOLOGICAL SOCIETY. 

January 10, 18.">4.—H. F. Walter, Esq., in the Chair. 

Notes on thk Habits of Indian Birds.—Part I. 

By Lieut. Burgess. 

Order I. Raptoiies 

Family Vulturidal 
Genus Vultur. 

VULTUR PoNDICERlANUS. BLACK VULTURE. 

This Vulture, as far as I have had opportunities of observing it, is 
much more common in the Deccan than either the large (Vultur Indi- 
cus) or t he small brown Vulture (Vultur Benyalensu ). I have never, 
however, seen more than two or three together, and these generally 
in the neighbourhood of the low ranges of hills which intersect that 
part of the country. As this bird has doubtless been already figured, 
it is not my purpose in these notes to enter into any further descrip¬ 
tion of it, but merely to state what I have observed of its habits, 
food, maimer and time of nesting, with any other information regard¬ 
ing it which I may have gained by actual investigation, or learned 
from credible sources. In its habits the Black Vulture, I should cer¬ 
tainly say, is not gregarious; I ilo not remember to have seen more 
than four or five together, and then it has been for the purpose of 
partaking of a social meal. It flics in circles with the wings extended, 
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apparently without motion, and their tips pointed upwards, the lege 
being stretched out beneath the tail The food of this Vulture con¬ 
sists of decaying animal substances; one which I shot drinking in a 
stream disgorged the entire leg of a cat. They breed during the months 
of February and March In my notes taken at the time, I find the 
following: — “ March 7 Found to day, on the top of rather a low pee- 
pul (species of banian tree), the nest of the Black Vulture, on which 
one of the old birds was sitting. The nest, wlneh was very large, 
was bint of small sticks , it contained one egg. On the same tree a 
pair of the Black-hooded Ibis (Tantalus melanoaephalus, Lath.) had 
also built their nest; it contained four white eggs, very similar to those 
of the Pelican Ibis (T Imvoeephalus) ”—“March 19. Shot a mala 
Black Vulture sitting on one egg ; the nest was about a yard m cir¬ 
cumference, built on the top of a thorny tree ; it was composed of 
the thorny branches and other sticks below it. Among the thorny 
twigs forming the nest were two small nests, belonging to buds of 
the Passerine order, containing young In both these eases only one 
egg was found, of a pure white colour, 3^ inches in length by 3^ 
inches in width. In a thiid also, only one egg was found. The na¬ 
tives sav that the Black Vulture lays two eggs, containing a male and 
female bird, but these facts seem opposed to such a statement. 

Genus Neophron. 

Neophron pi< ucnopterus Fgvptian Vulture. 

This is the most common and most efficient scavenger to be found 
in the cantonments of India. The last-mentioned Vulture feeds only, 
I believe, on decaying animal substances, but this bird usurps the 
place of tlie night-cart, removing the filth that would otherwise cause 
pestilence under a tropical sun. Any one who has been m India must 
nave observed these disgusting-looking birds, from the young in its 
black to the mature in their white plumage, stalking with awkward 
gait in troops about the plains which generally surround an Indian 
military station, and no one can mistake the errand on which they 
are there. They breed during the months of February, March, and 
probably April. I have found their neats most frequently during 
the month of March The nest, of a large sire, is composed of sticks, 
in one case it was lined with rags and other refuse. It is generally 
built on tall trees, especially the banian. I found one on a ledge of 
rock on the side of a steep hill. The eggs are in general two in num¬ 
ber, varying very much in colour, from white spotted with brown to 
a universal rust or liver-brown, darkest at the large end , 2^- inches 
in length by 2 A inches in breadth. One nest contained two eggs, one 
nearly white, the other equally brown. The young when first hatched 
are covered with a whitish-brown down, the down being whitest on 
the oldest. I give a description of a young bird brought to me on 
the 15th of April: M Beak and naked skin under the chin and about 
the gape and beak, dull greenish lead-colour, that over the eyes 
and on the foiehead, lead. Irides dark ; a white spot of down on 
the crown of the head ; feathers on the neck and upper part of the 
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body tipped with ferruginous; back upper tail-coverts dull white, 
tipped with fawn ; tail-feathers dull whitish fawn; lesser coverts 
whitish, tipped with ferruginous brown, quills greenish-black , legs 
and feet dull lead-colour , middle toe very long.” In notes taken at 
the time, 1 find an entry that I saw an Egyptian Vulture on her nest 
as late as the 4th of May. 

Family Falconida. 

Subfamily Auuilina. 

Genus Aqitila. 

The eggs of the Eagle forwarded with these notes are those, I be¬ 
lieve, of Aqmla fusca , Gray (identical I imagine with Aqttila ncevta , 
Gould), because that bird is by far the most common of the family 
in that part of Western India situated above the Ghauts. In the 
hilly portions of the country tins bird may be seen perched on some 
elevated point of rock, sitting motionless, basking in the rays of the 
early sun; in the plains a solitary tree is almost sure to have one of 
them on its topmost branch. After the sun has been up some two 
or three hours, it commences its search for food, consisting chiefly, I 
believe, of hares. A Mharatta of high family, who had a very con¬ 
siderable knowledge of the habits of the birds of the country, told me 
that when an eagle discovers » Imre in her form, which is generally 
in the grass at the foot of a bush, she will strike the bush with her 
wings to drive her victim out, before striking at it. That a large 
portion of tins eagle’s food consists of hares, I can attest, having 
found their skulls and bones in a nest The nest, of a large size ana 
composed of sticks, is built on tall trees, it contams two eggs, 2 fa 
inches m length and 2^ inches m breadth, of a white ground, 
sprinkled over with reddish spots. They commence breeding as 
early as the latter end of November, and their eggs may he found up 
to the beginning of April. 

Subfamily Cymindina 
Genus Elanxjs. 

Elanus melanopterus. 

I was never able to procure the nest and eggs of this handsome 
little Kite, but A. F. Davidson, Esc^., of the Revenue Survey, a great 
sportsman and accurate observer of birds, told me that he obtained 
a young bird of this species and two eggs. The eggs were of a pure 
white colour, and about as large as the egg of the Indian Blue Pigeon. 
They were laid during the month of December. The stomach af one 
of these birds contained a rat. 

From the colour of the eggs, and the manner in which the radia¬ 
ting hairs between the eye and beak meet over the ridge of the beak, 
it has struck me that this bird approaches nearer to the family of the 
Harriers than that of the Kites. Di. Jerdon, in his notes, also says 
that r< it frequents long grass and grain fields, over which it may be 
seen to hover like the Kestril.” 
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Subfamily Butron wm. 

Genus Milvus. 

Milvus AFPXNis. Common Indian Kite 

This is one of the most common, if not the commonest bird of prey 
to be found m India. Over every cantonment, town and village they 
are to be seen, sweeping round m graceful circles, ever and anon 
making a swoop, as their quick eye descries some offal thrown out 
from cook-room or hut, seizing it m their claws without alighting, 
and making their repast on the wing. So sudden and bold is their 
dash, that m two cases which occurred amongst my own servants, a 
Kite pounced on the contents of a plate which a servant was bringing 
from the cook-room, and was off almost before the man knew who 
the thief was, and whence he came. On another occasion the theft 
was not confined to meat, for either a silver fork or spoon was thus 
whipped up, and the thief, after being chased by the affrighted 
servant, and scared by his shouting, dropped it m a neighbouring 
garden. The poor servant doubtless thought that a Kite would never 
be suspected of having committed the theft. The food of this bird 
consists of every kind of animal refuse ; and in providing two such 
efficient scavengers as this Kite and the Egyptian Vulture, in a coun¬ 
try where all animal matter begins at once to decay and would form 
a constant source of pestilence, the hand of an all-wise and gracious 
God is clearly \isiblc. The common Indian Kite builds its nest on 
tall trees, during the months of February, March and April. I saw 
a bird building as late as the 18th of April. The nest is composed 
of sticks, and contains as many as three eggs I never found more 
than that number. The eggs arc inches in length and l inch 
in breadth, varying a good deal m colour, but generally of a whitish 
ground, more or less blotched and spotted with reddish-brown, in 
some the markings are chiefly at the large end, in others at the small 

Milvus Pondicerianus. Braiiminy Kite 

The eggs of this fishing Kite I have never seen, but I transcribe a 
note of its nest and young: “Feb. 2/, 1850. Found the nest and 
two young birds of a species of fishing Hawk ; the young ones were 
covered with whitish down, that on the back of a pale brown colour. 
The nest, formed of sticks and lined with mud, was built on a tall 
tree on the banks of the Bheema River, where these birds are com¬ 
mon.*' As far as my observations go, I should say that this bird is 
decidedly a fishing Hawk. I have never seen it hut either sailing 
along the course of a river or iu the vicinity of water. 

Genus Pernis. 

Pernis cristata ? 

I have not been aide to ascertain anything relating to the nesting 
or the e^gs of this Buzzard, but I was informed by a Mhar who 
saw it, of a curious habit of this bird, that when about to feed ort a 
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comb, these birds spread their tail, and with it drive off the bees be¬ 
fore attacking it. This was told me by a villager iu a portion of 
thickly-wooded country where these birds are common. 

Genus Butko. 

Buteo Teesa, Gray. 

This is one of the commonest Hawks iu the Deccan. ItB plain¬ 
tive cry may be heard in almost every tope of trees. It is easily 
distinguished by its white throat and silvery-white eyes. Dr. Jer- 
don, m his ‘Catalogue of Birds of India,’ says: “It frequents topes 
as well as open country, where it may be seen seated on low trees 
and bushes, an ant-hill, or the banks of rivers, whence it pounces 
on mice, lizards, small snakes, and various large insects and their 
larvae.” In the stomach of one of these birds I found a small snake 
entire, said to be of a very venomous kind, and a large locust, in 
that of another the remains of a full-grown rock quail. I am not 
aware whether the eve of all or most of the Falcomda* is strengthened 
by a ring of bony plates, as is the eye of the Golden Eagle, but it is 
the ease iu this bird. The Teesa breeds during the months of March, 
April and May The nest is composed of sticks laid on the forked 
branches of the babool, mango and other trees. It sometimes con¬ 
tains as many as four eggs, 1 ^ inch in length and J T fl (T inch in breadth, 
white, spotted and dashed with brown. 

I am very much inclined to think that the Teesa migrates during 
the monsoon, and returns to the Deccan about September, as I used 
not to hear its peculiar cry from the end of May to the middle of that 
mouth. Mr. Elliot, in Ins notes, mentions that Cirrus cyaneus and 
Falco perec/rmns also migrate during the hot season and monsoon. 
I never noticed any of the Harriers about until September or October. 
The name of the Teesa in Mharatn is ‘Surudmar,’ and in llindoostani, 

* Girgootmar,’ meaning m both languages, I believe, ‘the destroyer 
of lizards * This name also applies, or is applied, to the Kestnl Black¬ 
wing (. El anus me! anop torus), and Hamers. 

The eggs sent with the others, I believe are those of one of the 
Harrier family, but of which I arr. unable to say. Most probably 
they belong to Circus cyaneus or Circus Monlagin, as these are the 
most common. Circus cyaneus (C. pallidas, S\ kes) is exceedingly 
common in the Deccan. In the grass lands amongst the hills, where 
quails abound, 1 have observed these birds beating particular spots 
of ground in the most regular manner, and when shooting, have 
found such spots to yield the best sport. I was told by a gentleman 
of the Civil Service, an ardent sportsman, that when shooting near 
Belgaum, many of the quails hnve been earned off by the Harriers 
before the beaters had time to secure them They will fly over a plot 
of grass land, scanning every foot of it, and in the most careful 
manner beat the hedges and atnps of bush and grass between the 
fields. They feed on lizards, mice, and small birds. I have been told 
that these birds remain to breed in the Deccan. 
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Subfamily Falconing. 

. Genus Falco. 

Falco luggur. 

Of the true Falcons, the Luggur is the most abundant on the table¬ 
lands of Western India. The top of a tall tree in the midst of culti¬ 
vation is its favourite resort. It breeds during the months of March, 
April, and probably May, making its nest, like that of all the birds 
of prey, of twigs and sticks on a tall tree, and lays four eggs, l^inch 
in length, and inch in breadth, of a reddish-white ground, 
spotted with two shades of reddish-brown, and thickly mottled with 
red-brown at the larger end ; some are of a more yellow colour. As 
the plumage of the young birds has been already noted, anv further 
description is unnecessary. In the stomachs of two birds of this 
species I found the remains of lizards. 

Falco chicoulra. 

This handsome little Falcon is also common in Western India. It 
is a bird of rapid flight, and peculiarly active and energetic m all its 
movements. The natives told me that it us a great enemy to the 
sparrows, killing numbers of them. Its shrill scream quite betokens 
its fierce character. Like the last-named Falcon it lays four eggs, 
smaller in size, of a yellow-brown, mottled with a darker shade of the 
same colour, particularly at the larger end *, m length 1 fa inch, and 
nearly 1 fa inch in breadth. It breeds during the months of February 
and Marcn. 

Falco tinnunculus Kjestril. 

I have not been able as yet to discos er whether this bird breeds in 
the Dcccan or not. 


Description of a New Spectfs of Cypris. 

By W. Bauu>, M.D., F.L.S. 

In a collection of shells procured some years ago by the British 
Museum, from M. Parreyss of Vienna, were two species under the 
name oi'Nueultna , the N. donaciformis and JS . triangularis. Neither 
of these, however, belong to the Mollusca, both species being Eft- 
toxnostracans, and belonging to two totally different genera. The 
former I have described in the * Annals * ibr 1850 (vol. vi. p. 89), 
under the name of Mstkeriu donaciformis , the latter is the one now 
under consideration. It belongs to the genus Cypris , and I propose 
naming it C. triangularis . It may be characterized thus:— 

Cypris triangularis. 

Shell or carapace of a triangular form, smooth and shining, of a 
transparent green colour ; anterior and posterior extremities nearly 
of equal size; centre of carapace very gibbous ; left valve overiap- 

n l the other at the lower margin. 
lab. Abeid, Kordofan. Mus, Brit. 
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On a New Species of Musophaga. 

By John Gould, F.R.8., V.P.Z.B. 

Mr. Gould exhibited a drawing, made by Lieut. J. H. Stack, and 
some feathers shed from the tail and wmgs of a species of Musophaga , 
a specimen of which had been living for the last ten years at St* Helena, 
in the possession of Lady Eoss, the widow of the late Sir Patrick Ross, 
Governor of that island. From an examination of the drawing and 
feathers above mentioned, Mr. Gould was of opinion that the bird is 
a larger and more beautifully coloured species than any of the Muso~ 
phagee with which we were previously acquainted Lady Ross in¬ 
formed Mr. Gould that it is nearly as large as a common hen- 
pheotant, and has a long, full, graduated blue tail, which is also the 
colour of the neck, the whole of the body and the wings, except the 
primaries, which are arterial blood-red, margined at the tips with a 
purplish-brown colour, similar to that in Musophaga viol ace a , the 
hill and the large denuded orbits are yellow , the irides brown ; and 
the crown of the head surmounted with a high rounded crest of hair- 
like blood-red feathers. It was brought from the western coast of 
Africa, but the precise locality was unknown. 

For this new species Mr. Gould proposed the name of Musophaga 
Rosststf m honour of its amiable owner. A perfect skin of this bird 
has since been sent to England, and a full description of it, accom¬ 
panied by a figure, will be given m the Tiansaetious of the Society. 

January 24.—Dr. Gray, Vice-President, iu the Chair. 

On the sizf of the red Corpuscles of the Blood or 
the Great Anteatkr (Myrmkcophaga jubata). 

By George Gulliver, F.R.S. 

These have the usual form, but differ in their comparatively large 
sue from those of most other Mammalia. Their average diameter 
is TjVffth of an English inch, varying between the extremes of 
and xsVrlh °? aa indi. 

All observers had come to the conclusion that there is no con¬ 
nection between the size of an animal and that of its blood-cor- 
puscies, when I ascertained that in any trubp natural family there 
is really such connection, however it may be in animals of such dif¬ 
ferent orders as those to which the mouse and horse belong. The 
Great Anteater has larger blood-corpuscles than any yet examined 
m the other and smaller Edentata, though they are remarkably large 
in the Two-toed Sloth; and the Capybara has the largest ever seen 
among the Rodentia. Indeed, as this last order is characterized by 
a comparatively large size of blood-corpusclc, it might be supposed 
that in the great extinct species the corpuscles were larger than any 
ever measured in the Mammalia; and if any gigantic species allied 
to the Anteater should be found, its red corpuscles may be expected 
to be alike remarkable for comparative magnitude. 

In the present species they are about the same size as in the Ele¬ 
phant, ana are certainly, exceptiug those of this great p&chyderma- 
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tons animal, the largest yet observed in the Mammalia, as may be 
seen by reference to the copious Tables of Measurements which I 
have appended to the English v ersion of Gerber’s Anatomy, and to 
my edition of 11 ewson’s Works, published for the Sydenham Society. 
Vfath the exception just mentioned, it is still a very interesting fact, 
that a simple examination of less than one hundredth of a grain of 
its dried blood would suffice to distinguish the Ant eater from any 
other animal in the Society’s Menagene. 


BOTANICAL SOCIETY 0* EDINBURGH. 

March 8, 1855 —Professor Balfour, President, in the Chair. 

The following papers weie read :— 

1. “A Comparative View of the more important Stages of Deve¬ 
lopment of some of the higher Cryptogamia and the Phanerogamic*’ 
by Charles Jenner, Esq. 

This paper has appeared in the 4 Annals,’ p. 211. 

2. 44 Notes of a Botanical Tour m the Channel Islands in August 
1854,” by Mr. C. Baxter. 

The author does not appear to have added to the known flora of 
the Islands. 

3. “ On some Gall-liko appearances on the Leaves of a species of 
ChrysopkyHum from the Rio Negro collected by Mr. Spruce,” by 
Mr. James Hardy. 

These productions consist of a considerable number of deep brown, 
polygonal or suboblong spots, situated near each other on the under 
surface of the leaf, and occupying slight depressions. They are about 
1 line in diameter, only slightly raised above the level of the leaf, and 
very densely covered with short, closely intertwined, crisp hair. Prom 
each of these, when perfect, arises a small subglobular wart, about 
three-fourths of a line in diameter, of a pale chestnut colour, and 
densely pubescent, with longer and nearly straight hair. The upper 
surface of the leaves opposite to these spots is slightly protuberant, 
and sometimes withered. Occasionally there is a small depression 
corresponding to the centre of the {jail; but this is never pierced. 
The gall-formed portions are hollow in the centre, and in one of the 
largest something like the smooth walls of a cell were traced. They 
appear to have been the habitation of some insect, but are now 
empty. They have probably not attained their full growth, aud this 
will account for the want of a definite nucleus. 

4. 44 Extracts from a letter from Dr. Cleghorn, on the discovery by 
Major Cotton of the Gutta Percha plant in Malabar.” Communicated 
by Professor Balfour. In his letter, dated 13th January 1855, Dr. 
Cleghorn remarks :— 44 Three days ago Major Frederick Cotton of 
the Madras Engineers made a discovery. Riding through the Wy- 
naad district a week or two since, he discovered the Gutta Percna 
tree, and forwarded a specimeu of the gum with a branch of the 
plant to me, from which it appears to be a true honandra . It is 
believed that the tree grows abundantly in the jungles of Malabar, 
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but that is a point which can only be ascertained by diligent search. 
The importance of the discovery can hardly be over-rated, now that 
the forests of Singapore have been almost entirely exhausted.” 

5 . ‘‘On some Plants which have recently flowered m the Royal 
Botanic Garden,” by Professor Balfour. These plants were Trieyrtis 
pilota , Boucerosia Munbyana— noticed by Munby in his Flora of 
Algiers, and Erianthus japonieus. The last had been sent to the 
garden under the name of Nepal Sugar-cane. Major Madden writes— 
“ M. japomeus occurs all along the Himalaya from Assam up to 
Simla, growing on the northern sides of the mountains in damp 
woods, and generally near rivulets, up to 7000 feet, or perhaps 7500, 
and is a flue species. It lias only recently been identified as the Japan 
plant, and you will find it frequently noted m Griffith's Journals as 
Saceharum rubrum. It has, however, no saccharine qualities, and 
does uot merit the name of Nepal Sugar-cane.’* 

Mr. M‘Nab laid before the Meeting a table of observations of the 
lowest temperatures indicated by the Register Thermometer kept at 
the Botanic Garden during January and February 1855, from which 
it appears that the— 

Average lowest temperature for January was 31° Fahr. 

„ „ for February 23°. 

And the average lowest temperature from the 15th January to the 
28th February 23°. 


MISCELLANEOUS. 

ORIGIN OF WHEAT. 

The experiments of M. Fabre on the Origin of Wheat, and the con¬ 
sequent conclusions adopted by several distinguished naturalists, that 
most of our cultivated wheats were derived Irom species of JEgtlops, 
have excited great interest on the continent of Europe. Botanists, 
whose ideas on the specific distinction of plants marked by slight 
differences have been earned very far, have felt that their principles 
would be much shaken if it wore admitted that two plants in their 
opinion so totally different had a common origin, and several refuta¬ 
tions of M. Burial's arguments hare been attempted, although 
hitherto without much bucccss. 

M. Godron, of Besanyon, one of the authors of the ‘ Flore de 
France/ now iu course of publication, has just, however, communicated 
to the ‘ Annales des Sciences Naturelles/ the result of his observa¬ 
tions and experiments, which lie considers as removing all weight 
from the arguments of MM. Fabre and Dunal by accounting other¬ 
wise for the phenomena on which they were founded. 

The Jfigilops triticoides, the intermediate form or transitionary 
state between JE . ovata and wheat, is, according to M. Godron, when 
growing wild, found on the edges of wheat-fields in a country where 
M.ovata is a common weed, and under other circumstances of growth, 
which suggested to him the idea that it was a natural hybrid between 
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those two plants. He has confirmed this view by actual experiment, 
fertilizing AS* ovata with the pollen of wheat, and thus producing 
artificially the AS* tnticoidea. 

M. Godron concludes, therefore, that “ the observations made by 
M. Fabre on the AS. tnticoidea do not in any manner prove that our 
cultivated wheat has for its origin the xE. ovata , nor that one sjiecies 
can transform itself into another/* Some friends of his in German 
journals go fiutlier, and assert that he has positively disproved M. 
Dunal’s conclusions. 

We have nothing to say as to the transformation of one " species 11 
into another, for, according to our tuition of the meaning of the word, 
this circumstance would but prove that the two supposed species were 
in fact only varieties or races inure or less permanent of one species ^ 
We would, however, make some observations on the ternauuler of 
M Godron*s paper. 

It is admitted that Tnticum sativum and ASydops ovata are strictly 
congeners, as confirmed by the form of the carvopsia *, that AS* tnti¬ 
coidea is the first known instance of a hybrid among grasses, that 
M. Fabre raised from seeds of ft wild AS tnticoidea plants which 
produced perfect seed, which he again sowed and continued the 
operation during twelve successive generations ; that during these 
twelve years* careful cultivation the plants gradually acquired more 
and more the chaiaeter of wheat, and that AS. tnticoidea is occasion¬ 
ally, though rarely, found m sterile places surrounded by vineyards. 

But M. Godron obseivesthat there were abundance of wheat-fields 
in the neighbourhood of the spot where M. Fabre carried on his 
experiments, from whence the pollen might have been wafted so as to 
fecundate Ins plants and produce that gradual assimilation according 
to the laws of hybrids. So also in the case of the AS* triticoides in 
the midst of vineyards, there was quite wheat enough cultivated in 
the surrounding country for some of the pollen to have found its 
way over to the parent plant of AS. ovata. 

Even admitting this extraordinary dispersive power of the pollen 
of wheat, and that AS. triticoides as now produced is always of 
hybrid origin, it appears to us that this very great facility of natural 
hybridization in a family where it is so rare as to have been hitherto 
unobserved, would appear to prove much rather that the two plants 
had a common origin, than that they are really distinct species. 

Another point much relied on by M. Godron is, that the first start 
from AS. ovata to AS* tnticoidea 19 very great, and that there are no 
intermediates between two plants so distinct as to be universally 
admitted as species. That such should be the case with M. Godron 1 * 
artificial crops would naturally be expected, but that it is so in the 
wild plant remains to be proved. Most of the supposed species of 
ASgilopa , in the South of Europe, are very variable, and run so much 
one into another, that few botanists can agree as to what are or are 
not species amongst them. 

With regard to the rarity of AS. tnticoidea, in a wild state, we 
may observe as a well-known fact, that when aberrant forms of natural 
species are produced from causes unknown to us, and therefore termed 
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accidental varieties, various circumstances tend in a wild state to 
restrict the number of individuals, or cause the varieties to disappear 
altogether, whilst they may bo rendered permanent by cultivation. 

In our opinion, therefore, all that M. Godron has proved is, that 
Triticum sativum and JEgdops ovata are species so nearly allied, that 
they hybridize with a facility very unusual amongst grasses; but we re¬ 
assert, that this is no proof that the two plants are distinct species. 

To this we would add, that neither M. Godron nor M. Alexis Jordan, 
who has filled 100 pages of the Memoirs of the Academy of Sciences 
of Lyons with speculations upon the origin of domesticated plants, 
have attempted to explain what the origin of wheat has been, if it is 
not a domesticated condition of /Eyilops, as M. Fabre’s experiments, 
in our opinion, prove it to be.— From the Gardeners' Chronicle for 
Match 10, 1855. 


Mr. Busk's Anomalous Shell. By Prof. J. S. IIenslow. 

To the Editors of the Annals of Natural History. 

Hitch am, Suffolk, April 17. 1855. 

Gentlemen,— I had not seen Dr. Gray’s explanation of Mr. Busk’s 
anomalous Oyster-shell till after I had forwarded my notice of the 
fossil in the Ipswich Museum, which 1 considered likely to offer a 
solution of tin* mystery. 1 have since been favoured by Mr. Busk 
with an oyster-shell attached in the wav described by Dr. Gray, and 
1 am quite disposed to admit that gentleman’s explanation to be the 
correct one. Dr. Gray has also written to me to say he “ described 
in the ‘ Philosophical Transactions’ for 1833 the fact, that the pecu¬ 
liarities on the surface of a body to which a shell is attached arc 
sometimes shown on the surface of the upper or free valve.” The 
Ipswich specimen is therefore only an additional illustration of a fact 
long since noticed by my distinguished friend. 

’Yours faithfully, 

J. S. IIenslow. 


On the Fructification of the Arachis hypogsea. 

By Hugh M. Neisleh, Columbus, Geo. 

In studying our Stylosanthes a few years ago, my attention was 
attracted by a note in Torrey and Gray’s Flora of North America, 
vol. i. p. 354, viz., “ Mr. Bentham, in a paper on the affinities of 
Arachis , read before the Linneean Society in 1838, gives an account 
of the two kinds of flowers m Stylosanthes , and shows its affinity to 
Arachis , which he considers a genuine Hedysarea I presumed 
that he supposed the Arachis to have two kinds of flowers, but, 
Wishing to inform myself accurately as to bis views, 1 mentioned the 
subject to Dr. Torrey in the course of our correspondence, who 
remarked in reply : “ Mr. Bentham says, that Arachis has two kinds 
of flowers. Those that have all the parts do not perfect their fruit; 
Ann . Mag . N. Hut. Ser. 2. Vol. xv. 25 
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the ovary never ripens. The fructiferous flowers have neither calyx, 
corolla, nor stamens, but consist at first of a minute ovary on a rigid 
stipe that arises from between two bracteoles. After fecuudation, 
the minute ovary swells, and at the same time burrows in the ground, 
where it ripens. 

On examination, I found in some specimens that had been in flower 
some days, in the axils of two or three of the lower leaves, minute, 
sessile (sometimes two or three in a kind of one-sided raceme), conical 
germs situated between two bracteoles ; these gradually elongated 
themselves, until, reaching the earth, they penetrated beyond the 
reach of light, where their extremities becoming etiolated they grew 
succulent, enlarged, and ripened their fruit. The stipe of the fruit 
varies much m length ; in the prostrate forms of the plaut from 1 to 
3 or 4 inches; but in au upright variety which I cultivate, they 
grow (5, 12, and sometimes even 18 inches before reaching the earth, 
and in their growth hang around the stem like aerial rootlets. In 
the axils next above these fertile germs, m my specimens, I found 
petal-bearing flowers, which I at first (supposing Mr. Bentham’s 
views of course to he correct) regarded as barren. But after close 
and repeated examinations, to iny surprise I found them in all 
respects perfect, and what at first sight I had thought a long 
peduncle which withered with the flower, proved to be a slender, 
tubular calyx, through which tlicie was no difficulty in tracing the 
style to a minute conical germ, situated between two bracteoles, and 
in all respects identical with those m the axils below ; and after 
examining a few plants, I succeeded in findmg germs elongated to 
two or three inches, with the marcesocnt calyx and corolla still 
adhering to their points , and stimulated into growth beyond a doubt 
by the perfect and fertilized ova. Younger plants just getting into 
bloom showed petal-bearing flowers in the lowest axils; and doubt¬ 
less those that I first examined, and which I thought achlamydcous, 
would have been found so, if seen a little earlier; for, generally, the 
flower falls away entirely, and is seldom found attached to the germ 
after withering. The flower* of the Arachis hypogeea are all petal - 
bearing and all fertile. The plant is in some respects a singular one, 
and I am not surprised that Mr. Bentliam, or any one else who 
had not watched it in all stages of its growth, should have fallen into 
error as regards its fructification.— Sdhmarie Journal for March 
1855. 


On the Structure of the Starch Granule. By Mr. Grundy. 

The structure of the starch granule being by no means clearly under¬ 
stood, I am induced to submit the results of a few observations on 
the subject, witli the view, if possible, of adding a little to our know¬ 
ledge of its structure. There arc, as is well known, two views of its 
constitution; one, especially advocated by Schleiden, considers it as 
increasing by means of layers deposited from within outwards, and 
that there is no membrane enveloping the granule; secondly, the 
view of Nageli and others that it is & true cell, consisting of a wall 
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and contents, the starch being deposited from without inwards, 
These two views have bceu considered completely at \ananec with 
each other. I trust, however, to l>e able to show, that while neither 
is absolutely false, neither fully accounts for all the phenomena 
observed in the development of starch. With regard to the first 
view, the balance of evidence certainly appears m favour of the exo¬ 
genous, so to speak, development of staren ; that is, that the staich 
is deposited in layers, the inner layers being formed first. As our 
esteemed President observed at a former Pharmaceutical Meeting, 
“If you examine the young tuber of the potato, you find only a 
few fully-formed starch grams, and numbers of small, round, incom¬ 
plete grains ; while in the mature tuber the reverse is the case—the 
majority of the starch grams are fully formed, and only a few of the 
small, incomplete grams arc met with. If, howevor, the fully-funned 
starch be carefully examined, the inner concentric layers are found to 
be circular, and to present, m fact, precisely the figure and appear¬ 
ance of the small, undeveloped grains, leading thus to the inference 
that the remainder of the starch has been deposited round these small 
granules.” Now there is no doubt that, »s far as it goes, this is a 
true statement of fact. It appears to me, however, that it does not 
fully explain all the phenomena. The starch is usually free in 
the sap, and in those instances in winch it is met with adhering to 
the cell-wall, I think it is only entangled iu the mucilaginous proto¬ 
plasm. Yet we cannot discover any proof, by the use of tests or 
other means, of the existence of starch, as such, in the cell-sap. Vou 
Mold supports this conclusion. To me it appears that staren is not 
at all soluble m water, nor m any state of combination as starch. But 
instead, we find gum aud other matters in the cell-sap, of which 
starch may he formed, but not starch itself. I think gum, starch 
and sugar, members of one series, each higher m its state of organi¬ 
zation than the other, the crude compounds absorbed by the fibnls 
of the root being transformed first into gum. If we adopt Schleiden’s 
view, I do not see how we are to account for the deposit of starch. 
If it be a mere chemical product, it seems singular that it should 
only he deposited ui such definite forms, and never on the cell-walls 
or on the chlorophyll granules which sometimes occur in the same 
cell with the starch. 

There is, however, the view of its composition advocated by Cruger. 
He asserts that the primordial utricle is the source of the starch; 
that the starch granule first appears as a mere point, not coloured blue 
by iodine; and that, in all stages of the staren granule, a layer of a 
nitrogenous substance, coloured yellowish by iodine, covers the 
granule. This layer he looks upon as altered protoplasm, in the 
course of transition to starch, lie obtained plants m which the 
starch grains were few in number, and in which they were imbedded 
in the protoplasm lining the cell. I do not see, however, how this 
view is to be applied in all cases; in the potato, the cells are cjuifce 
filled with staren—all cannot bo imbedded in the protoplasm; besides, 
protoplasm is nitrogenous, starch is not; protoplasm, therefore, ean- 

25* 
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not form starch in etjual cjuantity with itself, and there certainly 
appears more starch m the full-grown potato cell than there ever 
was of protoplasm. Starch is too, 1 think, denser than protoplasm, 
which would tend to increase this difference. My own view on the 
subject is, that the starch granule is truly a cell, having a wall distinct 
from the contents. I am inclined to believe that the first formation 
of starch is by a small portion of the protoplasm becoming aggre 
gated, as a nucleus, developing over itself a membrane; this membrane 
then commencing to secrete starch around the original nucleus ; in 
fact, that they are produced much as the spores of some Algm are 
produced, in which the protoplasm splits into many portions, each 
secreting itself a cellulose wall. With this addition, I take Hcbleideu’s 
view of the structure of starch as entirely correct, the only point re¬ 
quired being explained by the hypothesis of a membrane, the exact 
origin of the starch Indeed, I consider the starch cell as closely 
analogous to the secreting epithelium cell of animal physiologists— 
viz. a cell which draws the materials of its growth from the surround¬ 
ing fluid, and having reached the limit of its growth, dies as a cell, 
and becomes amenable to chemical influences. The point on which 
1 lay most stress as proof of its cellular character, is the definite size 
and shape of the granule. If it he formed, as Schleiden asserts, by 
mere layers of deposit, I see no h-jmori reason why tins process 
should cease at any particular time, or why the size and shape of the 
exogenous starch granule should not be as indefinite and uulinnted as 
those of an exogenous tree. A cell, however, has, under the same 
circumstances, a tolerably definite size and shape. The fully-formed 
cells of any organ in the same plant agree m the closest manner 
among themselves as to size and shape, however much they may 
differ m these respects from the cells of other organs, or from those 
of the same organ in other plants. This is seen in the clearest manner 
in undoubted free cells, as spores and pollen grains which in the same 
plant agree in the closest maimer with each other. The cellular 
character of starch is obscured by the fact that the contents are at all 
stages solid, so that the use of the eompressorium and other means 
usually employed to determine the cellular character of an object fail 
from this cauBc. 

Now, if starch be merely a chemical product of the protoplasm, 
whence does it obtain the distinct definite form so characteristic of 
this substance ? The starch granules of each plant have a certain 
distinctive form and appearance peculiar to themselves, by which 
they may be recognized under the microscope, and there arc few, if 
any plants, the starch granules of which are precisely similar in form. 
Crystallization is the only means hy which homogeneous substances, 
whether organic or inorganic, arc aggregated into definite forms. No 
one, however, would call the starch granule a crystal. Starch, also, 
does not always occur solitary m cells; it occurs in company with 
chlorophyll, and possibly rapnides. If it were formed by exogenous 
deposition, it seems to me very probable that occasionally one of these 
foreign bodies might be entangled and enclosed in the substance of 
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the granule,—not often, perhaps only once in a thousand times, yet, 
as far as 1 am aware, no such occurrence has ever been observed. 

With regard to the observed existence of a membrane, of which I 
have not yet spoken, the experiment of Mr. Busk, and also that of 
merely boding a little starch iu water, and examining the results, are, 
to my mind, quite conclusive. In the latter case we observe nume¬ 
rous thm, collapsed, vesicular-looking membranes, which do not 
appear to dissolve after many hours’ boiling, while the true starch 
which these 1 membranes enclose is extracted by the water, as is proved 
by its behaviour with iodine. This membrane appears to me to differ, 
not only m consistence, but also in chemical character, from starch, 
since, if iodine be added to starch which has been boiled in water, 
and the result examined by the microscope, the blue colour is seen 
to be due to amorphous masses of starch,—the membranes, when seen 
separate from the starch, not appearing coloured. 

The coloration was produced m some cases by portions of yet ad¬ 
hering starch, which of course was coloured blue. This might, how¬ 
ever, be distinguished from a true coloration of the membrane by its 
patchy granular appearance, and also by the colour not being thicker 
where wrinkles were visible m the membrane. A large quantity of 
iodme was required to produce any particular effect; the membranes 
then became of a deep brownish-red, but not blue, which certainly 
appears to evidence a different composition from staTch. At first 
I was inclined to believe the enveloping membrane to differ from cel¬ 
lulose, not being able to produce a blue colour with iodine and sul¬ 
phuric acid. 1 have since succeeded in producing this effect by mace¬ 
rating boiled starch m dilute nitric acid for several hours. Schleiden 
has observed that the outer layer of the starch granule behaves dif¬ 
ferently with iodme from the rest, and explains it by saying that the 
outer layer becomes infiltrated with foreign matters, which hinder the 
characteristic reaction of starch This is iu all probability correct, 
but it is inconsistent with his own theory. The outer membrane of 
the small round granules is affected precisely as that of the larger ; 
yet, according to Ins views, the small granules were the nuclei, so to 
speak, on which the larger were to be deposited. Each layer in suc¬ 
cession ought to be infiltrated, but evidently is not. His explanation, 
in fact, is on argument in favour of my view. The membrane, being 
always extenor, of course runs much greater chance of infiltration. 1 
have not yet said Anything of the concentric lines, my theory not 
being inconsistent with either of the views entertained on the subject. 
Although I believe in the existence of a membrane, I do not see that 
the lines must necessarily arise from foldings of that membrane. 
They may still bo due to the existence of layers. Schleiden states 
that the concentric lines may be traced all round the granule. I 
have not Wen able to satisfy myself of this, and am inclined to 
believe that only the interior lines can be traced entirely round. If 
starch be heated on a metal plate until it turns brown, then treated 
with weak solution of iodine and examined, crescentically-shaped 
pieces appear to separate from the large end of the granule, leaving a 
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central rounded portion, while the smaller end is not so visibly 
affected. Of course, according to Sehleiden’s new, the continuity of 
the lmes is a necessary consequence of the formation by layers. I 
did not attempt to trace the continuity of each line: I endeavoured 
to count the number from the small end to the hilum, and from 
thence to the large end, and could always distinguish more lines in 
the latter direction. The starch certainly appears, when heated on a 
metal plate, to separate m the direction of the concentric lines. Also, 
if starch be made into a paste with gum, and thin slices be taken 
from the mass, many sections of the granules will be made. As far 
as my observations extend, if a granule from which only a small piece 
has been cut off be observed, cross lines upon the cut surface uniting 
the concentric lines will be seen. If, however, the section extend 
through the middle of a granule, such lines will not be observed. 
Also in examining uninjured starch, I fancy that, the starch (being 
beyond the focus) as it is brought mto focus, the concentric lines 
come into view on the surface of the granule before the edges are 
quite brought into focus, as though the markings were superficial. 
May not the lmes be formed by foldings of the membrane dipping 
into the starch, and disposing it to break up in the direction of the 
folds, somewhat analogous, in fact, to the ruminated albumen of the 
nutmeg ? I do not positively assert this view, but merely throw it 
out as a conjecture; it seems to me not improbable. The hilum I 
believe to be the remains of the nucleus, which in full-grown vege¬ 
table cells is generally absorbed ; that it is a hollow space filled pos¬ 
sibly with amorphous starch, perhaps only with water or cell-sap. I 
think, however, that the only method of attaining a sure knowledge 
of the structure of the starch grain is by observations on its develop¬ 
ment ; by taking, for instance a potato, examining by sections the 
first appearance of tlie tubers when they appear as mere swellings of 
a fibril, and continuing the observation up to the cells of the frilly- 
formed tuber. I purpose making some observations on the subject 
during the spring, and if I find them of any value, will communicate 
them to the Society .—From the Pharmaceutical Journal, April 1835. 


Description of a New Species of Aulacorhamphus. 

By John Gould, F.ll.S. 

Aulacorhamphus c^eruleogularis. 

Upper surface dark green, with an olive tuit on the head and nape, 
and of a brighter green on the rump and upper tail-coverts, prima¬ 
ries blackish brown, margined externally at the base with dark green j 
tail deep green, passing into blue towards the extremity, and tipped 
with rich chestnut; throat and fore part of the cheeks ceerulean 
blue; under surface green, washed with yellow on the flanks and 
abdomen; under tail-coverts rich chestnut; bill black, with the ex¬ 
ception of the upper part of the sides of the upper mandible and the 
apical portion or the culrnen, which arc greenish yelllow, passing into 
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purer yellow at the tip; on the aides of both mandibles at the base 
a broad band, which on the upper one is yellow, and on the lower 
white; orbits red ; legs and feet greenish lead-colour. 

Total length, 12^ inches; bill, 2|; wing, 4^ ; tail, 4|; tarsi, 
Hah. Veragua 

Remark .—Nearly allied to Au/acorhamphus albivitta ; but distin¬ 
guished from that species by its rich blue throat, by the baud at the 
base of the bill being much broader and yellow on tin* upper man¬ 
dible, instead of white, and by the under surface being washed with 
yellow, while in the other it is pure green.— From the Proc . ZooL Sor. 
Feb 22, 1853. 


METEOROLOGICAL OBSERVATIONS FOR MARCH 1855. 

Vhikwtek .—March 1. Heavy ram. very fine halo round the moon in the 
evening 2 Cloudy . ram. 3 Low white clouds heavy ram clear and fine. 
4. Clear, cloudy and fine. 5 Slight fog very fine G Cloudy and fine fogg\. 
7. Fioaty* fine. 8. Very clear line sharp frost 0 Frosty few snow-flakes 
overcast. 10 Snowing sharp frost at night II. Cloudy rain at night 12. 

Cloudy: rain. 13. Fine. 14 Fine, cloudy. 15 Cloudy* ram. 16. Densely 
overcast flue. 17 Fine rant clear. 18. Cloudy and boisterous. 19. Showery 7 . 
20. Foggy very fine. 21. Cloudy and cold hail-showcr 22 Sleet. cold ram 
overcoat boisterous 23, 24. Cloudy and cold. 25. Fme : sharp frost at rught. 


26. Clear cloudy hue 27 Very fine. 28 Drizzly heavy ram. 29. Cloudy 
clcai and fine. 30. Cloudy 31. Heavy clouds * clear and fine. 

Mean temperature of the month ..... 37°*bl 

Mean temperature of Murch 1854 .. . 42 34 

Mean temperature of March for the last twenty-mne years... 42 *21 
Average amount of ram in March .1 33 inch. 


Bouton. —March 1. Flue . ram r m. 2. Fine. 3. Fine, stormy and rain A m. 
4,5 Fme. 6,7 Foggy 8 Fme 9. Cloudy. 10 Fine. 11. Fme. snow p.m. 
12 Cloudy ram p.m. 13 Rain : ram am. 14 Cloudy. 15 Fine. 16 Fme 
ram a.m. 17. Cloudy ram a m and p m. 18,19. Fine. 20,21 Cloudy. 22 
Cloudy * snow a.m. 23—25. Cloudy. 26. Fme. 27, 28. Cloudy. 29—31. Fme 

Sandwich Marne, Orkney —March 1. Showers a m and p.m. 2 Rain a m. and 
p.m. 3 Ram a m drizzle r.M. 4 Cleai a.m cloudy, large solar halo r m. 
5. Clear a m. cloudy p.m. 6. Bright a.m. . clear, fme p.m. 7, 8. Bright, hoar¬ 
frost a.m : clear, frost p.m. 9. Blight, hoar-frost a m. . clear, drops r m. 10. 
Snow-showers a.m. cloudy pm. 11. Cloudy a.m * snow-showers p m. 12. Suow- 
showera a,m., snow-drift pm. 13. Snow a.m. . cloudy pm. 14 Bright a m. 
clear, aurora p.m, 15 Bright a.m. cloudy p.m 16. Rain a.m. cloudy p m. 
17 Clear a m. * damp p.m 18. Ram a m. showers, aurora pm. 19 Bright a m. : 
clear, aurora p.m. 20. Bright a.m. : clear p.m. 21 Clear a.m. . clear,aurora p.m. 
22—24. Snow-showers a.m. j clear p m. 25. Snow-showers a.m. and p.m 26 
Snow a.m. clear, frost p.m. 27. Snow, clear a m. cloudy p.m. 28. Cloudy 
a.m. : clear v m. 29, 30. Clear a.m. and p.m. 31 Bright a.m. clear p.m. 

Moan temperature of March for twenty-eight previous years 40° 53 


Mean temperature of this mouth . 36 *61 

Mean temperature of March 1854 . 45 '14 


Average quantity of rain in March for fourteen picvious years 2*52 inches. 

The mean temperature of tins month is lower than that of March during any 
of the twenty-eight years of my observations, except in 1837, when it was 3o°'51, 
and in 1839, when it was 36 0, 33. That of March last year was (he highest during 
the whole period. 
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XXXV.— Mount/?aph on the Rntish Species of Phalanguda* or 
Harvest-men. By R li. Meade, F R C S 

[With two Plates ] 

The Harvest-men have never excited much interest among Bri¬ 
tish naturalists, few even being aware of the existence among 
us ol more than three or four species ; and this neglect is the 
more surprising, as from the considerable size possessed by most 
of them, the facilities for determining their characters are much 
greater than among many other minute animals which have 
received far move attention. 

A desire to supply this omission has induced me to make the 
present attempt to arrange and describe all tbe British species 
that I ha\e been able to obtain , and in doing so 1 shall endea¬ 
vour to give tilt' synonyms of other authors, as far as I can 
determine them with certainty; comparing in every instance the 
specimen with their descriptions and figtues, aud citing no work 
which T have not been able to examine. 

On the continent, this family of Amelin idans has excited much 
more niterest than in England. In France, Latreillc published 
a memoir on them iti 180‘i, in the same volume with his 
‘Histoire Naturdle des Fourmia.’ In this he briefly described 
ten species as natives of France, but his specific characters are 
short and imperfect, so that it is difficult to identify some of 
them; and he fell into the error of confounding together two or 
three of the most common species. Latreille^B memoir was read 
at the Institute in 1796 (though not published until 1802), and 
he must be considered as the first author who endeavoured to 
revise the Lmneean genus Phttlangium. In J798 and 1799, 
Herbst published in Germany an elaborate monograph on this 

Ann . if Mag. N. Hist Ser. 2. Vol. xv. 26 
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tribe, winch is continued in the second and third parts of the 
work entitled ‘ Naturs\ stein der ungcfhigcltcn lnsckten/ by 
Lichtenstein and Herbal. Twenty-three specie,s are here de¬ 
scribed, ami most of them are also figured, but the descriptions 
and figures are not sufficiently accurate to be of much value. 
Hcrbst r< jeeted the mime of Phalanyium, which he applied to 
the animals now placed in the genera Phrymus and Tc/i/phomts, 
and adopted the title of Ojnlw in a generic sense, still keeping 
all the species of tins family in one genus. 

Soon utter the appearance of the works of Latrcillc and 
lleihst, another was written on the same subject by Dr. J. F. 
Heinmnn , it is named ‘ Memone Apteiologique/ and was edited 
by Professor Hammer of Strasbuig, where it was published in 
1801 after the death of the author, it was accompanied by 
coloured plates which are very imperfect, but the descriptions of 
some of the species are toleiably good. Hermann retained the 
name of Pit a lany mm. In Ins highly classical ‘ Genera Crustace- 
oruin ct In^ectorum/ Latrcillc gave much more exact descriptions 
of some of the more common spmes of lfai vest-men, but he 
perpetuated the error into which he had fallen, of confounding 
together the two distinct species Phalanyium eonwtum, and Ph . 
opt/io, of Lmmrus, describing them as being only the male and 
female of the same species After the appearance of this work 
in 1806, nothing seems to have been added to our knowledge 
of the European Phalangiuhc until the publication of the works 
of Wulckormer m Frame and Koeli in Germany. Ju the third 
volume of the 4 Histone Naturclle des Inseetes Apteies ’ (which 
appeared in 1814) by the former author, the Phalangudie are 
described by M. Paul Gcrvais, who appears to have been satis¬ 
fied with copying the descriptions of the French species from 
Latreilie’s first work, and 1 should think hud never examined 
any of them hnnself, as he has fallen into all his errors, liis 
synonyms are often very mcoirect. 

The works of Koch occupy a very different position to the one; 
just mentioned. The great woik, 4 Die Arachmden/ by this 
author (which was commenced by Hahn), contains many beau¬ 
tiful figures of these animals, and full and accurate descriptions 
of most of the European species. Koch, after the example of 
Hcrbst, rejects tin* name of Phalanymm for the Harvest-men. 
He calls the family Qpiltonida?, and subdivides it into many new 
genera; naming the one which contains the greatest number of 
species, Opiho. 

Having thus briefly mentioned the principal works which 
have appeared on this subject, I must say a few words on the 
external form aud structure, as well as the habits and maimers, 
of these singular animals, before I begin the description of the 
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genera and species: I shall not enter however at any length nno 
the anatomy of the Phalangnda 1 , but iuu*t refer uny of my 
readers who are anxious to obtain more information on this 
head, to an elaborate paper by Mr. Alfred Tulk on the “Ana¬ 
tomy ot P/utfanymm Opiho published in 1813 m the 12th 
volume of the ‘Annals and Magazine of Natural History * 

The Phalangudie, which belong to the Tracheary division of 
the Araehnuhr, bear a considerable external lesemblanee to true 
Spiders, but differ in having much longer and moie slender 
legs , m the abdomen being sessile or attached to the whole 
breadth of the cepha lot borax, and destitute of spinnerets at its 
extremity, in having only two eyes, which are elevated on a 
common peduncle; and in having the mandibles oi falces fur¬ 
nished with didaetyle forceps. 

The dermo-skeleton consist* as in the Spiders solely of tough 
integument, but ditfns m being divided into lings or segments, 
generally very distinct on the abdomen, and marked with tians- 
verse rows of small projecting cells, tubercles, or ocelli. The 
body is of ail oval or rounded shape and somewhat depressed. 
The ccphalot borax and abdomen appear at first sight to be com¬ 
posed of a single piece, there being little or no constriction be¬ 
tween thnn ; but when closely examined, a strongly maikcd 
groove or ridge will mostly be seen m pa rating the iiist ring of 
the abdomen from the plate or buckler covering the upper sur¬ 
face of the cephalothorax The species are mostly of a sombre 
colour, varying from black or gray to brown and yellow^ The 
upper surface of tin* abdomen is mostly limited by a wide lon¬ 
gitudinal dorsal band (vittu) of a daiker colour than the rest of 
the back, ditlering m shape m different species, but generally 
wavy or dentated at the edges. This band often extends for¬ 
wards to the cephalothorax, sometimes it is indistinctly seen, 
blit some traces of it may almost always he distinguished The 
cephalothorax, which constitutes about a third or fourth of the 
length of the body (being proportionally much larger m the 
males than the females), is trapezoid in foim, being narrower in 
front, where it is generally excavated or concave,and having the 
sides prolonged backwards and outwards. The lateral edges ate 
surrounded by a sinuous or wavy border, on which, opposite the 
attachment of the first pair of legs, aie seated two stigmata or 
spiracula, which were clearly described by Latredlc, but have 
since been sometimes mistaken for cornea or simple eyes. The 
eyes, two in number, are large and simple, and seated upon an 
eminence or elevation placed ncaily in the centre of the eephalo- 
thorax; one eye being placed laterally upon each side of the 
eminence, which is mostly semicircular m shape, and surrounded 
by a double crown or crest, which is armed with tubercles or 

20 * 
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spines. The upper surface of the cephalothorax is also often 
furnished with sharp teeth or tubercles; the size and arrange¬ 
ment of which, as well as the size and form of the eye-eminence, 
form good generic and specific characters. 

The falees each consist of two joints. The basal joint pro¬ 
jects forwaids and aiises Irom tin* cephalothorax within a cavity 
situated beneath the unlenor bouh r of the plate The terminal 
joint is bent downwards, and terminates in a curved, homy, 1 m- 
moviable pmeei, which is opposed and articulated to another 
jmuu (b\ some reckoned as a thud joint) snmlaily constructed, 
but tieely moveable Both pmeeis arc furnished with teeth 
upon their inner edge's In the males of several species the 
falees are provided with hoi ns, 01 processes of various forms and 
sizes. 

The pails composing the mouth are vety complicated; the 
oral Hpertmc is surrounded by tluee pairs of lateral bodies 
which are called maxilla*, and is bounded below by a membra¬ 
nous lip There are two long palpi consisting each of five divi¬ 
sions ; the intermediate joints are sometimes furnished with 
processes or branches, and the last is armed with a claw They 
are eonnerted with the first pan of inavillary bodies. Savigny 
says*, "On examining the palpi of the Harvest-men ami other 
Arachnutans, and comparing them with the legs properly so 
culled, we soon have many proofs that they are themselves only 
anterior legs more or less altered. The connexion between them 
is so close, that in the Vhahmyut the four long anterior legs 
have tluir first joint com cited into a supplementary maxilla: 
m fact the Phatmif/um has six maxilla*, of which two only sup¬ 
port palpi and four others true legs.” He adds further on, “ it 
appears to me ceitum that the Arachmda possess neither true 
mandibles nor true maxi life ” 

The, variations of form m the maxilhe are of no vulue among 
the Phalunguda', 111 affording genetic or specific characters, as 
wuth the true Spiders 

The legs, remarkably long and slender in most species, arc 
eight in number, and consist of numerous mints; the first is 
named the coxa, and is linnioveubly fixed to the under part and 
side of the cephalothorax ; the second is called the trochanter, it 
is very short and of a roundish or sejuare form ; this is connected 
with the former by a ball and socket joint, allowing of free 
motion in every direction. The third Joint is generally very 
long, and frequently rugose and spiny, it is named the femur. 
The fourth and fifth arc called the first and second joints of the 
tibia, winch ih said to he divided; the first of these is much 


4 Mi moire aur lr# Anna win# VeitJhrea, p 57 



Mr. R. H. Meade on the British sjiectes of Phalangndie. 397 

shorter than the second, and neither of them equals the femur 
m length. The remaining part of the leg is denominated the 
tarsus, and divided into numerous joints, the number of winch 
varies m different species; the proximal joint is much longer 
than the succeeding ones, and is called by Koch* the heel, this 
is generally more or less distinctly subdivided into other joints, 
winch seem however to be immo\cable. Koch considers the 
variations in number of tin* subjomts of the lied and of the 
joints of the tarsus as ionium; valuable generic charaetus, but 
they appear to me to be too aitilieial, and will be found too dif¬ 
ficult of application to be of much practical value. 

The last subject to be mentioned m tln^ skitch of the external 
anatomy of the IMiahmgud.c is the situation nt the generative 
organs In this point the Harvest-men diffci lcmaikubly from 
the true Spuleis, fm in the latter tin* males may at once be 
distinguished from tin* females b\ the pituliur position of these 
organs at the extremity ot the palpi, while in the Phahmgudrc 
thej are placed in the same situation m both sexes, and prescut 
no external points of difference, so that it sometimes becomes 
very difficult (particulaily m immature specimens) to distinguish 
the males fiom the females 

On the fore part ot the under mu face of tin' abdomen, imme¬ 
diately behind the parts composing the mouth, and extending 
as far forwards as the cove of tin* third pair of legs, an ob¬ 
tusely tnangulai body is placed, which is called the sternum by 
Mr. TuIk Tins is the covering of the sheath of the sexual 
organs, the ontiee leading to winch is concealed beneath a 
thickened lip on its anterior border. If the sule> of the hont 
paitof the abdomen arc gently pressed h) the iingi r and thumb 
m living adult specimens, the penis of the male, or the ovipositor 
of the female, may easily be made to protrude (an obs< rvution 
originally made by Listei), and thus the sivs m.i) be distin¬ 
guished. The male oigan is a long slender cuned bod) fur¬ 
nished at its extremity with a reeiuved hook, while the ovipo- 
sitoi is an elongated membranous tube am rounded by annuli or 
rings, which give it much the appearance of the trachea or 
windpipe of a small animal 

With regard to the habits of tin* Phulangndue veiy little is 
known. Their long legs enable them to run with great rapidity, 
particularly over grass and bushes, and Latreillc says that they 
also act as feelers, foi while resting upon a wall or tree, they are 
usually extended round the body in a circular manner at their 
full length, and if one of them is touched by any dangerous ob¬ 
ject, the Harvest-man immediately drops to the ground and 

* Uebcrsicht tie* Aim hnulonsystems, 2 Heft, p 22 
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runs off. The legs show great nervous irritability, for when any 
of them are detached, they preserve an independent power of 
motion for some tunc. Geoffroy thought that these animals 
possessed the same power ns the Spiders and Crustacea, of repro¬ 
ducing lost limbs; for he once met with an individual that had 
one leg much shorter than the others. No decisive experiments 
have been made on this subject, and Latrcillc thinks it very un¬ 
likely that they should have this faculty; for they arc much 
tdiorier-lived than either Spiders or the higher Crustaceans, 
their term of existence being limited to the summer and autumn 
months The female, whose abdomen in the autumn will be 
found filled with round white eggs, deposits these beneath stones, 
or in crevices of walls and m other secure places, and then dies, 
these eggs are hatched in the follow mg spring or summer, when 
minute individuals, very similar m form and shape to the adult 
animals, may be found beneath stones or at tin roots of grass. 
These increase* m size during the summer, but do not arrive at 
maturity until the autumn, when the sexes pair; and as soon as 
cold weather sets in they all quickly disappear. No observations 
have been made as towhethei the* Harvest-men east their integu¬ 
ment and undergo periodical moult mgs, as m the true Spiders; 
and I have found it difficult to keep them alive m captivity so as 
to make experiments on this and other points m their (economy. 
Tiny are usually nocturnal m their habits, generally remaining 
concealed (or at rest on walls) during the day, and feed upon 
insects and other small animals. I captured however an adult 
female of Phatanguim urntgerum m August 1851*, while running 
across a path m a wood in the daytime with a fly ( Anthomyta) m 
its falecs as large as the common house-fly, which it was very 
unwilling to relinquish. Latreille says that they arc very vora¬ 
cious and will destroy one another. 

The Harvest-men are frequently infested by a bright red 

I mrasitie mite, which may very often be seen attached to their 
todies or legs; it is named the Tromlmlium phalamjn *. This 
mite is only paiasitic during its immature or larva state, when 
it is hexapod, of an oval shape, and has the head terminating m 
a projecting conical beak or sucker, by which it adheres to the 
skin of the Phalangium. Duges has observed that they are 
ultimately detached from the Harvest-men, and secrete them- 
selves m minute crevices m the earth, where they remain for 
the space of twenty days in the form of a smooth oval chrysalis 
like a small yellow egg, out of w r hich there emerges the perfect 
mite, which has eight legs, is of an obtuse triangular shape, 

* Sec 'Wftlek Hist. Nat do* Ins Apt tom in p 180; ami Latmllc’s 
Genera, tom i p 161, where it is called Leptusphalungu. 
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very pubescent, and of a bright scarlet colour, but having the 
head and legs yellow and semitransparent. 

In conclusion, 1 beg to offer my acknowledgements to all those 
friends who have kindly collected and forwarded specimens of 
Phalangudae for my inspection. My thanks are especially due 
to Mr. Blackwall, Mr. Francis Walker, and Dr, Sichol of Fans. 
The last-named gentleman sent me numerous interesting French 
specimens belonging to the different orders of Arachnida, which 
have been very useful to me in the determination of British 
species. 

1 propose to arrange the species of Phalangudie in six genera, 
adopting the following classification .— 

Class ARACHNIDA. 

Order Phalangidea. 

Family Phalanuiid.e 
G enus 1. Phalnnguun , Linn. 

Legs long and thin, the second pair being five or six tunes 
the length of the laxly. Body oblong-oval, convex. Cephalo- 
thorax studded with tubercles, which arc often furnished with 
short spines. Eyc-einmeuce moderate in size, and surmounted 
bj a double crest formed by tubercles or teeth. Abdomen 
generally marked by an angular dorsal band. Palpi moderate 
m length except m the males of some species, the second and 
third joints often with projecting angles, but not branched. 

1 Pha/angium corimtum , Linn. PL X. fig. 1. 

Form. testacea. Dorsum abdominis vitta fusca margimbus an- 
gulatis signatum. Dentes duo miuuti et porrceti, subter 
margincm anticum thoracis positi. Crista' oculana* con- 
Bpicuic et spmosae. Ocuh suvsum distant cs. 

Mas, palpis iongissimis, et faleibus superne longe cornutis. 
Long, foern. 4, mans 2^ lm. 

Pkalangiumcomulurn, Linn Sy«t Nat by Turlon, vol m. p 7lb c?; Ilerrn 
Mem. Apt. p. 102. p! 8. f. 0; Wolck Ins. Apt. t. iii. p. 118; Hahn, 
Die Araeli B. n. p. 69. 

PhaUingmm Opiho § , cornu turn , Latr Ilist. Nat den Fourm p.377 ; 
Latr. Genera, t. i. p 138. 

Opilio comutus , Ilerbst, Ung. Ins. Ileft n. p 13 pi. 1. f 3, 

(ferastoma comutum , Koch, Die Arach Jt xvi. p. 8. tab. 343. 

Female. Lurid or testaceous. Body oval. Ccphalothomx 
small, considerably narrower than the abdomen, and furnished 
at the sides with an irregular margin, which is armed at the 
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edges with several sharp tubercles, and separated by a deepish 
groove from the rest of the cephalothorax. In this groove 
are seated three oblong dark spots placed opposite the bases 
of the three first pairs of legs. The front edge of the cepha- 
lothorax is rather short and slightly excavated; its lateral 
angles project forwards between the bases of the first pair of 
legs and the falees, and there is a slight central projection, 
immediately beneath which are seated two small prominent 
teeth. The ocular eminence is of moderate size; the crests are 
rather widely separated by a groove, and each furnished with six 
or seven sharp teeth (fig. 1 /?). In front of the eyes the cephalo- 
thorax is elevated, the central part smooth, and marked by two 
longitudinal dark parallel lines; several sharp tubercles armed 
with short black spines are arranged on each side of this smooth 
space, and a few others are scattered on the sides of the ccphalo- 
thorax. The colour of the cephalothorax is yellowish-white, and 
there are several large irregular brown marks on each side. The 
eye-eminence is ferruginous. 

The cephalothorax is separated from the abdomen by a groove, 
between which and the eye-eminence is a transverse row of small 
tubercles. The first two or three abdominal rings arc distinctly 
marked, and also crossed by transverse rows of minute but sharp 
tubercles. 

A broad longitudinal dentated dark band extends from the 
margin of the ring immediately behind the eyc-cmmcncc to the 
apex of the abdomen. The edges of this band for a short di¬ 
stance are straight; they then curve alternately inwards and 
outwards, forming two triangular projections on each side, the 
posterior of which is smaller and often indistinct. The band is 
often edged externally with white, and in many specimens is 
altogether indistinct. The sides of the abdomen are irregularly 
marked with brown. The whole under surface of the body is 
white. 

The falces are strong ; the basal joint is mottled above with 
brown, and furnished with a patch of small spines; the terminal 
joint forms rather an acute angle at the point of curvature, and 
is also furnished on its front surface with dark bristles. 

The palpi are rather short; the third joint is thickened at its 
distal extremity, where it has a projecting angle on the inner 
side; they are marked with brown stripes on their upper surface. 

The legs are long and slender; the femora quadraugular, the 
angles being armed with short dark spines; the distal ends of 
the femora are marked with a few brown spots; both joints of 
the tibiae are also spotted with brown; the extremities of the 
tarn are black. 

The male is smaller than the female, but has the ceph&lo- 
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thorax proportionably larger, forming about two-fifths of the 
length of the body; the abdomen is depressed ; the colour both 
of the body and legs darker, and the dorsal mark less distinct; 
the thorax is more spiny, and has the anterior angles strongly 
toothed and projecting; the falccs are very large (fig. 1 A), the 
first joint strong, tubcrculated and spiny on the upper surface; 
the second joint bears a large ascending horn, the apex of which 
is more or less bent forwards. The palpi arc very long, being 
about one-third shorter than the first pair of legs ; the second 
joint, which is much the longest, is of a dark brown colour and 
spiny. The legs are very long, of a dark colour, and have the 
femora very spiny. In young males, the horns on the falccs, and 
the palpi are much shorter than in the adult individuals. 

This common species is generally distributed I have entered 
at considerable length into the description of the female in con¬ 
sequence of so many eirors having been fallen into respecting 
it ; by most writers this sex has been either unknown or con¬ 
founded with I\ parietinum (optho, Linn.). see further remarks 
at the end of the description of that species. 

2. Phalangium urmgerum , IJerm. PI. X. fig. 2. 

Farm . lutea vel erctacea, vitta angulata dorsali 9 et lateribus fuscis; 
thorax annulis abnormibus ct obscuns; palpi artieulis 3 ta * et 
4 tM brevibus et eraasis. 

Mas , vitta dorsali lata et fere mgra, thoracem et frequenter ab- 
dommem obdueente ; dorsum tubcrculis minutis albidis gra- 
nulatum ; pedes longissimi mgro irroraU. 

Long, fciem. 3 ad 4, mans 2 ad 3 lin. 

Phalangium urmgerum cj, Ilerm. Mein Apt p 110. pi i). f. 2, 3. 

Opxlw lu corum $, Korli, ))ie Arneh ft m p 30 pi 84 
Opilw albescens ^ f Koch. Die Arm'll. ft. xvi p 33 pi 651 
Optlw giosvpesj , Koch, Die Aritch B \vi p 23 pi 648. 

The female bears a considerable resemblance m size, colour 
and design to that of cornu turn, and no doubt has gene¬ 
rally been confounded with it: it differs however from the pre¬ 
ceding species in having the front of the cephalothorax wider 
and straighter, m the absence of teeth beneath the middle of 
the anterior border, in the eye-enuuencc being smaller and 
narrower (fig. 2 A), the crests on its summit divided by a 
shallower groove, and furnished with shorter and blunter teeth. 
The upper surface of the thorax is provided with several white 
bluntish tubercles or papilla*, which are irregularly scattered 
over it, the greater numoer however being collected in some¬ 
what of a semicircle (the concavity of which is forwards) be¬ 
tween the eye-eminence and the anterior border. The sides 
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and front of the thorax are vanegated with several irregular 
brown ring-shaped marks. The dorsal band, which is of a 
brown or blackish and sometimes reddish colour, generally with 
a light streak down the centre and dark margins, extends from 
the lateral edges of the thorax, opposite the insertion of the 
second pair of legs, even to the last ring of the abdomen. The 
band is wide m front, and gradually contracts in breadth to a 
point opposite the attachment of the fourth pair of legs; behind 
this it bends alternately outwards and inwards, forming two or 
three triangular projections on each side, and terminates m an 
indistinct rounded point at the extremity of the abdomen. The 
under surface of the body is whitish. 

The falces are strong (fig. 2 d), the second joint forming a 
less acute angle at its point of curvature than m P. cornufum. 

The palpt are rather longer and stronger than m the pre¬ 
ceding species; the second joint, with a slightly projecting angle 
at its inner extremity covered with a tuft of hair; the third and 
fourth joints short and thick, and as well as the second, varie¬ 
gated with black or brown marks. 

The leys are long and striped with brown or black ; the distal 
extremities of femora and tibne armed with short spines. 

The male (fig. 2 e) resembles the female m structure, but is 
smaller and shorter, and is generally so much darker in colour, 
that it has been mistaken by all authors for a distinct species. 

The fakes and palpi are of the same form as m the female, 
but the legs are much longer. 

The palpi and legs m adult individuals are often almost black; 
the upper surface of the cephalothorax 'bud abdomen is also 
frequently of the same colour, including the eye-eminence, and 
it then has a pretty appearance from being studded with little 
pearl-like white papillae or tubercles, arranged m transverse 
rows across the abdomen, and scattered irregularly over the 
thorax. The under surface and sides of the body are pure 
white. 

This species is generally distributed over England, frequent¬ 
ing woody and grassy places, where the females may be found 
in various stages of growth during the whole summer, secreted 
beneath stones. The males are not met with until the begin¬ 
ning of autumn. The female of this species was first described 
by Koch under the name of O. lucorum ; his 0, albescens is also 
only a variety of the same species. 

The male is separately described and figured by him under 
the name of O. gnmipes, the title of a species described by 
Herbst; the figure and description given however by the latter 
author are too vague for identification, therefore f have adopted 
the name of urnigmtm , under which the male was clearly de- 
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scribed m the posthumous work of Hermann, by the editor 
Professor Hammer. 

3. Phalangium parietmum, DeGeer. PL X. fig. 8. 

Fcem. ciuerea, subtus albida; dorsum fascns transversis semilu- 
nanbus mgris, et punctis pallidis variegatum ; emincntia ocu- 
lorum parva ; pedes Iubco- et albo-annulati. 

Long. 4 lm. 

Mas, tcstaccub, concoloratus , pedes longissimi immaculati. 
Long. 3 lm. 

Phalangtum Opiho , Lnm Syst Nat Turton's edit. vol. ni p. 71fi* 
Phalangium parietmum , Ilonn Mem. Apt p 98 

Opxho panehnu*, Urrl>st, l ri£, Ins lleft 2 p 12$ , Koch, Die Arach. 

B xvi p 12 tab fi4f> 

Optlto longipes, ibid p 22. tub 2. tig 2 J 

Female Body elongated oval. Abdomen slightly contracted 
immediately behind its junction with the eephalothorax. The 
latter small and narrow in front, where it is rather deeply 
notched, the notch however being divided by a centia! projection. 
Eyc-omnienee small, longer than high (tig. 3 a), oval when seen 
sideways, narrow above, the crests on its summit being near to¬ 
gether , these are each furnished with five or six small blunt teeth. 
Between the eye-eminence and the anterior margin of the thorax 
are tw r o elevated ridges, each armed with a row of three or four 
rather large teeth, enclosing a smooth narrow space between 
them* Several other shaip tubercles or teeth are scattered along 
the lateral parts of the thorax. Colour of the eephalothorax 
yellowish-gray, mottled with white. Abdomen ash- or fawn- 
coloured, without a distinct dorsal band, though the central part 
of the back is darker than the rest. Upper surface variegated 
with dark semilunar transverse marks and small whitish spots. 
Under surface of the body white, marked with brown or black. 
Palpi small, joints without projecting angles Fakes weak. 
Legs long, slender, and nearly smooth; femora of second pair 
longer and thiuner than the rest; coxa? and trochanters spotted 
with black, the other joints annulatcd with brown and white 
rings. 

Male, Body short and broad Abdomen small and depressed. 
Cephalothorax largely developed, being nearly as long as the 
abdomen, rugose, aud having the tubercles and teeth on its sur¬ 
face much larger and more numerous than in the female. Cepha¬ 
lothorax separated from the abdomen by two strongly marked 
rings or ridges. Palpi and fakes stronger than in the female; 
legs very long, and armed wdh short black spines or bristles. 
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Body and limbs all of a yellowish-brown colour, the under sur¬ 
face of the body, palpi, falces, and bases of the legs being paler 
than the rest. 

This species, which is found very commonly upon walls in the 
autumn, is the true Phalangium opiho of Linnaeus. I have 
however adopted the specific name of panetinum , first given by 
DeGecr, in consequence of using the word Opitio in a generic 
sense, m mutation of llerbst, Koch, and Leach. P. panetinum 
does not appear to have been known at all to Latveille, he con¬ 
founded the female of P. cornulum with it, and finding Ihe 
males and females of the latter in union, jumped to the con¬ 
clusion that the P. corny turn and P opilio of Linnaeus were only 
the male and female of the same species. Most authors have 
fallen into the same or into equally great errors, and until the 
publication of Koch’s figures and descriptions m 1817, the 
greatest confusion existed respecting these two common species. 
As uoticed by Mr. Tulk, they ate mostly found m different loca¬ 
lities; the cornutnm living m rural or suburban situations, be¬ 
neath stones, or among dry herbage, while the panetinum is sel¬ 
dom seen except upon the walls of buildings. 

4. Phalangnun canchccws, koeh. 

Fern, caua. Vitta angulata dorsalis emerea, lmea centrali pal¬ 
lida et punctis albidis instructa. Palpi S* 11 * artieuhs valde 
angulatis. 

Long. 2 lin. 

Opiho canescens, Koch, Die Araeh. B. xvi. p. 28 pi. 549 f 1522 

In general form and design this small species bears consider¬ 
able resemblance to the female of P. cornutum ; it differs from 
it however in not being above half the size, and m having the 
surface of the ccphalothorax, as well as the falces and legs, nearly 
free from tubercles and spines. The sides of the ccphalothorax 
are rather elevated. The eyc-enuncnce is nearly semicircular, of 
a moderate size, and furnished with u small but sharp crest. 

The colour is whitish-gray, with a dark angular dorsal band, 
which is sprinkled with white spots, and intersected with a longi¬ 
tudinal central white streak. The palpi are moderately long, and 
the third joint has a strongly projecting internal angle; they 
are of a whitish colour, striped above with brown ; they are also 
covered with thinly scattered black hairs, arid have dark extre¬ 
mities. The legs are rather short, of a yellowish colour, slightly 
marked with brown, and have the extremities of the tarsi dark. 
The male is unknown. 

This species is generally distributed, but not very common, 
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6. Phalangium minutum , n. a. 

Canum vel murinum, nigro variegatum, vitta dorsali lata et an- 
gulata siguatum. Eunnentia ocularia ainpla, tubercuhs ob- 
tusis cristate. 

Long. $ lm. 

Body rather short and wide; cephalothorax large, wdth a con- 
siderable-sized e)e-eminence, crested with bluntish tubercles. 

The colour is whitish or yellowish gray The front and sides 
of the thorax are variegated with a few irregular-shaped black 
spots, and the back of the abdomen is travel sed longitudinally 
with a widish dorsal hand having one triangular projection on 
each side. It is of a dark gray colour, mottled or variegated m 
a transverse direction with white. The palpi are furnished with 
a projecting process on the third joint, and together with the 
legs, winch are rather short and stout, are of a yellow or brown¬ 
ish colour. 

I have seen but two specimens of this very minute Phalan - 
ffium, one of which was immature. 1 was doubtful about the 
sex m both of them, and then* habitat was unknown to me. 

Genus 2. Mcgabunux*, uulii. 

Eye-eminence very large, furnished with a projecting double 
crcwSt and large eyes. Palpi branched, and spiny on the under 
surface. Legs of moderate length and slender. Body rather 
short, and cephalothorax large m both sexes. 

1. Megabunus corniger , Herm. PI. X. fig. 4. 

Testaceus vel luteus, vitta dorsali, et latenbus abdominis ferru- 
gmeis. 

Mas, falcium artieulo sccundo, ante apicem chelas propc, m 
cornu supernc elevato. 

Long, fajin. 3, maria 2 lm. 

Phalangium comigerum , Herm Mem Apt. p. 102. pi. 8.f 2; Waick. Ilwt, 
Nut. des Ins Ant. t in. p. 119. 

Opiho cormger , Koch, Die Amch. B. iii p. 87. pi 102, 

Ceplmlothorax nearly as wide as the abdomen. Eye-eminence 
large and broad (fig. 4 a); the cr.ests separated by a deepish 
groove, and each armed with seven or eign$ large but bluntish 
tubercles (6). Eyes large, and surrounded by black rings. 
Colour of the cephalothorax pale brownish-yellow, marked 
with irregular brown spots. Abdomen convex, oval, and rather 
pointed at the apex, similar in colour to the cephalothorax. 


* From peynr, great, and f$ovphs t eminence. 
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having a ferruginous dorsal band (often indistinct), which is 
wider m the centre than at the extremities, and separated by a 
pale line from the sides of the abdomen, which arc of a dark 
colour. Under surface of the* body pale. Fakes rather long, and 
pale in colour except at the points of the forceps, which are 
olaek. Palpi rather long, the two first joints covered beneath 
with long teeth und bristles (fig 4 d) ; the second joint is 
thickened at its extremity; the third is furnished at the end 
with a projecting branch on its inner side, the fourth has a 
similar but smaller projection. All the joints arc covered with 
fine hairs, and are of a pale yellowish colour, except the extre¬ 
mity of the terminal joint, which, together with the hook at the 
end, is black. Legs of moderate length, slender, and of a yel¬ 
lowish colour; femora with short black spines. 

Male very similar to the female in structure and colour, but 
the abdomen is shorter and the legs are longer. The fakes are 
furnished with u short conical sharp horn (fig c), winch pro¬ 
jects from the front and outer surface of the second joint, just 
above the forceps. 

This distinct and pretty species occurs m woods m different 
parts of England, but does not appear to be very common. 

2. Megabunus ms ignis, n. s. PL X. fig. 6. 

Cincrcus nigro vanegatus, emincntta oculifera, pedibus et palpis 
testaceis. Crista? ocularia; spin is longissinus instructs?. Mar- 
gmes thoracis, et femorum tibiarumque articulorum apices, 
dentati. N 

Long. foem. 2, mans 1 lin. 

Body oblong and convex. Cephalothorax large and angular. 
Abdomen compressed at the sides and pointed behind. Each 
side of the eephalothorax is armed with two spines, and there 
is sometimes a small one projecting from the centre of the ante¬ 
rior margin. Eyc-enuneuce very large (fig. 5 a & b), and slightly 
contracted at the root into a thick pedicle. Eyes very large 
and surrounded by a black circle. The crests (separated by a 
wide interval) are each formed by five large tubercles, which are 
armed with long dark spines. The ground colour of both the 
eephalothorax and abdomen is pale blue-gray, and they are each 
spotted and marbleckwith black. The sides of the abdomen are 
marked with large black patches, and there is a broad longitu¬ 
dinal dorsal band of an angular or rhomboidal shape, the mar¬ 
gins of which are black and the centre dark grav. The/jar/jpi 
are stout, the second joint is long and curved, ana has a small 
projecting process furnished with a tuft of hairs at its distal 
extremity on the inner side. The under surfaces of both the 
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first and second joints are armed with long teeth. The third 
and fourth joints are branched ; the under surface of the latter 
is also provided with two or three teeth, and the ends of both 
the branches and the terminal joints of the palpi are covered 
with dark hair. The /<?//$ (which together with the palpi and 
eye-eminence are testaceous m colour) are annulated with pale 
rings. The apices of the femora and first joints of the tibise are 
each armed with one or two sharp and long spines (fig. e). The 
coxie of the first pair of legs are armed on the under surface 
with numerous teeth. 

The male is similar in form and colour to the female, hut is 
much smaller, it has the eye-cminence proportion ably larger and 
the spines ou the legs longer. 

This very remarkable-lookuig animal, which, with its large 
spiny head and great eyes, presents a very grotesque and even 
(through the microscope) formidable appearance, is not figured 
or described m any work that 1 have seen, w hich leads me to 
the belief that it is perhaps peculiar to Great Britain. It is 
generally distributed, but not common in this country. I have 
twice found it m the neighbourhood of Bradford; I have also 
received specimens from Mr. Block wall, collected in North 
Wules, and have likewise obtained it from other parts of Eng¬ 
land, and from Ireland. 

Genus 3. Opiho , Ilerbst. 

Legs of moderate length, the second pair, which is always the 
longest, not generally being more than four times the length of 
the body, and m the females often less, the first joints of the 
tarsi (heels) undivided. Body somewhat depressed: cephalo- 
thorav with three projecting teeth on its upper and front sur¬ 
face, aud with the lateral margins often crenulated or toothed. 
Eye-eminence small, and with a toothed crest. Palpi of mode¬ 
rate length, the third and fourth joints often with projecting 
processes or angles; the first and second joints are alw r ays armed 
with numerous large and strong spines on the under surface; 
coxa* and trochanters also spiny; dorsal band when present 
generally oblong aud square at the extremity. Edges of the 
abdominal rings often fringed with sharp tubercles or spines. 

1. Opiho histrix, Latr. PI. XL fig. 6. 

Corpore cincraseente, vel testaceo, quadrato-ovali et depresso ; 
tnoracis lateribus valde cron at is, et spinis tnbus robuetis, ap¬ 
proximate et porrectis, marginis antici medio positis; tuber- 
culo Qcuhfcro grauulis obsolete eoronato ; abdomme vitta dor- 
sali nigricante, quadrata; pedibus crassis et brevibus. 

Long. foem. 4 ad 5, mans 3 mi. 
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Phakmgium Metric, Latr. Hist. Nat. dea Fourtn, p, 376; Gen t. 1 . p. 140; 

Walck Hist. Nat. des Ins. Apt. t lit. p. 121. 

Opilio Metric> Leach, Sawouelle’s Ent, Comp. p 120 

Cephalothorax nearly semicircular, and considerably narrower 
than the abdomen, which is depressed; the front is elevated and 
bears a cluster of tubercles, the three foremost of which are pro¬ 
longed forwards m the form of large thick teeth (fig. 6 c). The 
circumference of the cephalothorax is armed with teeth, which 
are arranged on crenulations or semicircular projections, three or 
four m number on each side. Eye-emmcnce small and crested, 
with blunted tubercles (fig. 6 a). Abdomen with the posterior 
edge of each ring furnished with a row of minute teeth. Legs 
short and stout, first joints of the tibiae armed with short spines 
at their extremity (fig. 6 4). 

The colour is dirty yellow, spotted and mottled with brown; 
there is an oblong dorsal band on the abdomen with nearly 
straight sides and square extremity, of a brown colour, the mar¬ 
gins of which are darker than the centre. The abdominal seg¬ 
ments are marked by transverse rows of round yellow spots, 
each having a dark point m the centre. The legs are pale yel¬ 
low amiulatcd with brown. The male is shorter and propor¬ 
tionally wider than the female, but otherwise similar, 

I have included this fine PhaUmgtum in the list of British 
species upon the authority of Samouelle, who says, m his f Ento¬ 
mologist's Useful Compendium/ that it is found in England, but 
1 have never seen a native specimen. It is very common m the 
neighbourhood of Pans, from whence Hiave received many in¬ 
dividuals. In the illustrated edition of the 'Ilegue Animal/ 
published by the pupils of Cuvier m 1840 (the division on tbe 
Arachnida m which was edited by l)uges and Milne-Edwards), 
there is an imperfect representation of this species, marked 
fig. 1 a in plate 28, where it is designated as the female of 
P . comutum , and named P. opiho. This gross inaccuracy proves 
that there is as much ignorance respecting tbe species of this 
family in France as m England. 

2. Opilio ephippiatus , Koch. 

Corpore ferrugineo vcl murino, albo punctato; vitta dorsali 
nigra vcl ferruginea, maribus valde notata ; lateribus abdo¬ 
minis argenteis: thorace tribus dentibus graciiibus et fere 
erectis, margine antico, medio positis: pedibus graciiibus. 
Xiong, foem. 3, maris 2 lin. 

Acantholaphus ephippiatus, Koch, Die Arach. B xv. p. 121, t. 539. 

Body somewhat short and convex; abdomen rather wider than 
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the cephalothorax and pointed behind; anterior margin of the 
cephalothorax almost straight, and having an eminence in the 
centre of its upper surface upon which arc seated five or six sharp 
teeth; three of these, which are nearly equal in size and longer 
than the others, arc placed close together m a parallel row m 
front and project nearly perpendicularly upwards; behind these 
are seated two or three others. On each lateral angle of the 
front margin is placed another tooth, forming the inner boundary 
of the spiracle, which is also bounded externully by one or two 
more teeth. Between the attachments of the second and third 
pair of legs m a small semicircular projection or crenulation of 
the lateral edge of the cephalothorax, on which are seated three 
short spines or rather pointed tubercles. Another similar but 
smaller toothed projection is seated behind this, between the in¬ 
sertions of the third and fourth pairs of legs. The eye-eminence 
is small, and narrow at its upper part ; the erects, which are each 
furnished with four or five sharp tubercles, being approximated 
together, so as to leave a very narrow groove between them; by 
this means the eyes, which are large, and surrounded with a 
black ring, are made to look somewhat upwards. The falces 
and palpi are rather small and weak. The legs are slender. 

The colour is reddish brown or gray, darker m mature spe¬ 
cimens, and often variegated with white and black spots and 
silvery reflections. The dorsal band extends through the cepha¬ 
lothorax (the posterior part of which it covers) to the com¬ 
mencement of the posterior third of the abdomen; the thoracic 
portion is triangular and broad, and at the base of the abdomen 
it contracts into a straight longitudinal band with nearly parallel 
sides and square extremity. The colour of the band is reddish 
brown or black \ the margins arc darker than the centre, and it 
is surrounded by a pale streak. The sides of the abdomen are 
mottled with white, and have a metallic silvery lustre. The legs 
are annulated with brown, and a wide piceous band surrounds 
the extremity of the second joint of the tibia*. 

Hie male closely resembles the female, but is smaller and 
darker in colour, and is more distinctly marked, having the 
dorsal band darker and narrower. The legs are longer. 

This species bears considerable affinity to the former one 
(0. Matrix), but is much smaller, has the legs longer and more 
slender, and the teeth on the anterior part of the cephalothorax 
placed in a more upright position. It is found abundantly in 
various parts of England and Wales, at the roots of grass, in 
meadows and pastures, at the latter end of summer. This is 
included with several other Pbalangiidse in Koch's genus Acan- 
tholophm, the characters of which are much the same as those I 
have assigned to the genus Opilio; I have adopted the latter 
Arn.if Mag. N. Hist. Ser. 2. Vol.xv. 27 
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name however in consequence of its having been applied by 
Dr. Leach to the species histruv, which may be considered as the 
typical one; and also because the title Acanthofopfius* is not 
characteristic of the genus, the ocular crest being only furnished 
in most species with short spines, and not by any means con¬ 
spicuous. 

3. Opilio a greet is, n. s. 

Corpore rourino, fusco et albo variegato; vitta dorsali indistinct*: 
dentibus frontalibus brevibus et crassis: eminentia oculifera 
fere bevi: pedibus fusco annulatis. 

Long, 2 lin. 

This species closely resembles Opilio ephippiatm in general 
form ; it is however rather smaller, and has three much shorter 
and thicker teeth on the front of the cephalothorax, the middle 
one of which is longer than the others. The lateral margins are 
free from crenulations, but each has two short stout teeth, one 
placed between the fir st and second, and the other between the 
second and third pairs of legs. Tlie eye-eimnencc is almost 
devoid of tubercles or teeth on the crest. 

The colour of this species is darker than that of O . tp/uppiatus ; 
the dorsal band is distinctly marked on the cephalothorax^ but 
becomes indistinct upon the abdomen, which is marked by transr 
verse rows of dark brown stripes intermingled with white spots. 
The legs are short and feeble, and atmulated with blackish-brown 
marks. 

The male is similar to the female, Irat has the body smaller 
and darker, and the legs longer. 

This is a very common species, and is met with in the came 
localities as the preceding. 

4. Opilio terricola , Koch. 

Corpore lutt'O, rubro alboque punctato; vitta dorsali tenuiter 
notata; eminentia oculifera dentibus longis cristata; palpo- 
rum artieulis tertiis quartisque digitatis. 

Long. lm. 

Opilio terricola , Koch, Die Arach. B. ui. p. 48. t. 90. f. 204, 

Body rather short; cephalothorax equal in width with the 
abdomen, the back of which is a little elevated; front margin of 
cephalothorax straight and rather wide; three long and slender 
teeth project forwards and a little upwards from its centre, the 
middle tooth being considerably longer than the others; the 
external angles, where the spiracles are seated, are also furnished 

* From &Kov$n, a thorn, and a crest. 
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with short spines. The ocular crests arc each armed with four 
long blunt teeth, the two middle or upper of which are longer 
than the others, and the second from the front the longest of all. 
The palpi are of moderate length; the second joint is spinous 
on its under surface, and the third and fourth are furnished 
with projecting hairy processes at their extremities; the fourth 
has also two or three teeth on its under surface. The legs are 
short, particularly the first and third pairs, which are much 
abbreviated, particularly the former; the second pair is much 
longer than the others. 

The predominating colour of this species is dull pale yellow, 
which is mottled or variegated with white and reddish Drown. 
The spiracles on the external angles of the cephalothorax are 
surrounded by a dark or black spot; there is no distinct dorsal 
band, but two rows of reddish-brown spots extend across the 
thorax and abdomen, enclosing a longitudinal space between 
them, which is wide and triangular on the thorax, becomes con¬ 
tracted at the base of the abdomen, and then dilates posteriorly 
into an oval form. The legs and palpi arc faintly annulated 
with pale reddish-brown marks. 

The sexes of this pretty and well-marked little species are not 
known; the only specimen that 1 have seen, and which appeared 
to be a male, was transmitted to me by Mr. Blackwall, and cap¬ 
tured by that eminent arachnologist in North Wales. 

Genus 4. Leiobunus , Koch. 

Legs particularly long and slender. Body rather short and 
round, especially m the males; cephalothorax without tubercles 
or spines; eye-emmeiice small and quite smooth, being destitute 
of crest; palpi rather short and slender, and without projecting 
processes or angles. 

1. Leiobunus rotundus , Latr. PI. XI. fig. 7. 

Faem> corpore pallido-testaceo; in dorso abdominis macula fusca 
quadrata, pallide punctata; cephalothorace fronte et laterihus 
fusco; corneis, nigrocmctis; pedibus tenuibus et longissimis, 
fuscis. 

Long. 2£ ad 3 lin. 

Mas, corpore brevi et orbiculato-ovali, ferruginco vel testacco, 
unicolorato. 

Long. I i ad 2 lin. 

Pkalangium rotundum , Latr. Hist. Nat. des Ftmrm. p. 379 i Genera, t. i. 

p. 139 1 Walek, Ins. Apt. t. iii. p 119. 

Pkaiangium rufum, Herm. Mem. Apt. p 109. pi. 8. f. 1. 

Pkalmgiwn ttmgipes, Hahn, Die Anicii. B. ». p. 70. pi. 7L f. 162* 

27 * 
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Opilio fasciatus, Ilerbst, Ung. Ins. part 2. p. 23. pi. 4. f. 1,2?. 

Opilio hcmisphancus , ibid, part 3 p. 11. pi. 9. f. 2 $. 

Leiobuntm rotundum, Koch, Ucbcrs. dcs Arachnulcnsvstems, ii. p. 36. 
Leiobunum kerninphtericum , Koch, Die Arach, xvi. p. Si. pi. 556, 657- 

The body of the female is convex and of an oblong oval shape. 
The margins of the cephalothorux are angular, but as well as the 
surface devoid of tubercles or spines; beneath the front margin 
over the base of the falces are two blunt projecting processes. 
The eyc-cimnence is small and smooth (fig. 7 b). The colour is 
testaceous, very pale in young specimens, and becoming darker 
with age; the front aim sides of the cephalothorax, the apex of 
the abdomen, and an oblong quadrate spot on the dorsum of 
the latter arc dark brown; the dorsal spot or band is spotted 
with yellow, A brown or black circle surrounds the eyes. The 
legs are dark brown in mature specimens, with the ends of the 
femora and tibiae mostly white; when young the legs are pale. 
The palpi are tinged with brown on the upper surface. 

The male differs from the female in being much smaller; in 
having the body short and round (fig. 7 a) (whence the name 
of the species); in being darker in colour (ferruginous when 
adult); m being devoid of dorsal band, and other dark marks 
on cephalothorax or abdomen. The legs are also much longer 
and darker m colour; the second pair of legs is twelve and a 
half times the length of the body. 

This species is very abundant in woody places, where it may 
almost always be seen in the summer, running rapidly over the 
leaves and long grass: it is very frequently infested with the 
parasitical red mite. 

Genus 5. Nemastoma , Koch. 

Body short and ovate; cephalothorax and abdomen without 
auy distinct line of separation; eyes seated either upon an irre¬ 
gular eminence near the anterior border of the cephalothorax, 
or upon elevated seale-like projections. Body distinctly annu* 
lated; rings separated by an interval at the apex of the abdomen. 
Palpi long and filiform. Falces horned m the males. 

1. Nemastoma bimaculatum, Fabr. 

Atrum, maculis duabus oblongia, albidis, ad basin abdominis. 
Long. 1 lin. 

Phalangium bimaculatum } Latr. Hist. Nat. ilea Fourra. p. 376 ; Hcrm. Mem. 

Apt. p. 106 pi. 8. f. 4 ; Walck. Ins. Apt. t. in. p. 119 
Opilio bimavulatus, Ilerbst, ii. p. 25. tab. 3. f. 3, 4, 

Nemastoma bimaculatum, Koch, Die Arocli. B. iii. p. 71. tab, 96. f. 223. 

Body convex and ovate, narrower in front than behind; the 
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upper surface of the ccphalothorax and base of the abdomen are 
covered with a hard granulated membrane, which on the latter 
is elevated into distinct projecting rings or segments. Eyes 
seated on a broad and slightly elevated eminence, placed close 
to the anterior margin of the ccphalothorax; the eminence is 
rough and irregularly tuberculatcd on the summit, but has no 
distinct crest; there is a deep notch in the centre of the front 
border of the ccphalothorax. The palpi are nearly as long as 
the body and filiform ; the fii at joint is short, the second is the 
longest, the others gradually dimmish m length. The legs are 
short and rather thick; the first pair is not more than twice the 
length of the body, and the second (the longest) not more than 
three times. The coxa; are tuberculatcd on their under surface. 

The whole body is black or brown, with the exception of two 
white or sometimes yellow spots, of an oblong form, which are 
seated on each side of the upper surface of the body, a short 
distance behind the cye-ermnenee. The palpi and legs are also 
black or brown; the bases of the femora are encircled by two 
narrow pale rings. 

The males are similar in form and colour to the females, but 
are smaller, aud have a thick blunt horn or process projecting 
from the end of the first joint of the falccs forwards over the 
second joint. This is a very common species in England, and 
may frequently be found under stones. 

2. Nemastoma chrysomelas, Ilcnn. PL XI. fig. 8. 

Luteum; medio thoracis, dorsoque abdominis brunneia; hoc 
duobus ordimbus punctarum argentearum, lllo lateribus ar- 
genteis; ocuhs super squamas positis ; palpis longissmus et 
pubescentibus; femonbus quasi mediis articulatis. 

Mas, falcibus bicorniculatis. 

Long, fern, 1, maris $ lin. 

Phalangmm chrysomelas , llcrm. p. 108. pi. 8. tig. 3. 

Nemastoma chrysomelas, Koch, Uebersielit, Heft 2. p. 38. 

Body ovate; the front of the ccphalothorax truncate; eyes 
seated at the inner extremities of two large triangular scale-like 
processes (fig, 8 h ), which extend from the sides towards the front 
and centre of the cephalothorax, where they become elevated, 
and have their apices serrated or dentated, thus forming a double 
crest above the eyes; the anterior and posterior margins of the 
scales are also serrated. The back of the abdomen is covered 
with transverse scaly rings, the edges of which arc notched and 
projecting; towards the apex the rings are separated by con¬ 
siderable intervals. 

The palpi arc slender, and about one and a half times the 
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length of the body j the second and third joints arc longer than 
the others, and nearly equal to each other m length. 

The legs are rather longer than m the preceding species, and 
slender; the apices of the two tibial joints are thickened. 

The colour is dull white or yellow; the apices of the thoracic 
scales are dark brown or black; the dorsum of the abdomen is 
brown ; the spaces between the posterior rings are pale. Two 
rows of silvery, and sometimes golden spots, are arranged longi* 
tudinally on each side of the dorsum, the spots being seated on 
the rings; they become more distinct towards the apex; the 
sides of the ccphalothorax are also adorned during life with 
silvery or golden reflections. The falces, palpi and legs are 
brown; the basal joints of the palpi and the extremities of the 
femora and tibiae are pale; the middle of the femoral joints is 
annulated with several pale rings, giving them the appearance 
of being divided into numerous articulations. 

The males have both joints of the falces armed with short, 
thick, horny processes (tig. B e ); but resemble the females m 
shape and colour, with the exception of being about a third 
smaller, and rather darker. 

This very elegant little species is not common; but I have 
found several specimens in the neighbourhood of Bradford, be¬ 
neath stones, in the autumn, in woody places. Hermann, the 
only author by whom it has been described (Koch only alluding 
to his account of it), says that it is found m forests, among 
moss. 

Genus 6. Homalenotus, Koch. 

Body depressed and flat on the upper surface. Cephalothorax 
narrow ana pointed m front, without stigmata on the margins, 
and distinctly separated from the abdomen. Eye-eminence 
small and tubercuiated, but without a regular crest. Abdominal 
segments distinct on the under surface, but soldered into a 
uniform plate or buckler on the dorsum, which is furnished 
with several rows of large blunt tubercles. Legs short and 
spiny, the second pair slender, the others thickened; the first 
joints of the tarsi undivided. 

Homalenotus quadridentatus , Fabr. PI. XL fig* 9. 

Ochraceus; abdomine tubcrculorum paliidorum sene quadru¬ 
ple ornato (ordinibus duobus centralibus, super maculae 
ruscas positis); apice quadridentato. Cepbalothorace frontis 
medio cornu porrecto. 

Long. 3 lin. 

Phalangium sjtnnosum, Latr. Hist, des Fourm. p. 375. 

Phalangium quadndentatum , Latr. Gen. tom. i. p. 140; Walck. Ins. Apt. 
tom. in. p. 120. 

Homalenotus monoceros ? Koch, Die Arach. B. xv. p. 188. pi. 534. f. 1493. 
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Cephalothorax narrow; the front part is somewhat semi¬ 
circular, and the front margin projects into a central point, 
wluch is elevated and prolonged mto a horn-like process, about 
half the length of the thorax, and projecting upwards and for¬ 
wards. This horn is double at the base, the lower portion 
forming a kind of spur, about half the length of the upper one, 
and placed vertically beneath it, so as not to be visible when the 
animal is examined from above. The sides of the thorax are 
straight, and the posterior angles project backwards. The eye- 
cmmencc is small, rather higher in front than behind, and sur¬ 
mounted by several blunt tubercles. The whole upper surface 
of the thorax, as well as the abdomen, is scabrous, but destitute 
of spines or bristles: behind the eye-eminence, and close to the 
posterior margin of the thorax, are two blunt tubercles. 

The abdomen is wide and flat; the apex is wide und rather 
elevated, and furnished with four largo, blunt, but short teeth, 
which project beyond the margin, and are placed rather wide 
apart from each other, at equal distances. Four longitudinal 
rows of tubercles extend down the back, the two central rows 
being nearer to each other than to the lateral ones, which ap¬ 
proach the sides. Each row contains four tubercles, which arc 
much larger m the middle than in the lateral rows; in the 
latter they an* small, and sometimes indistinct. 

The falces are small and weak. The palpi are short, with the 
third and fourth joints rather thickened. The first and third 
pairs of legs are very short, the length of the femora not being 
more than twice as much as the width. The second pair is 
rather longer than the fourth, and more slender than any of the 
rest. The coxa*, trochanters and femora are all furnished with 
long blunt teeth ; those on the coxic projecting round the margin 
of the thorax, and looking as if attached to it. 

The colour of this species is brownish yellow, mottled and 
striped with dark brown; a double brown line encircles the 
thorax, intersected with cross burs; there is a dark mark on 
each side of the eye-cnunence, and the tubercles on the posterior 
margin of the thorax arc seated on dark spots, as are also those on 
the abdomen. All the tubercles are pale yellow. Four dark stripes 
extend from the tubercles at the apex of the abdomen towards the 
dorsum. The legs are annulated with brown in adult specimens, 

Tliis peculiar Phalangium , which differs considerably in its 
structure from any other known species, bears considerable re¬ 
semblance to the animals composing the genus Trogulus . The 
only locality in which I have found it was on the chalk hills 
near Hampden, in Buckinghamshire, where it was tolerably 
abundant among moss in August 1854. It is probably not 
uncommon in the south of England. 
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EXPLANATION OF PLATES X. and XI. 

Plate X. 

Fg. 1. Phalanqium cornutum, body of the female: o, »ide view of the 
cephalothorax ; b t part of the cephalothorax and one of the falces 
of the male. 

Fig . 2. Phalangivm urnigerum, body of the female: a , side view of the 
cephalothorax j b, side view of the body with the falces and palpi; 
c, body of the male; d, one of the falces. 

Fig 3. Phalangiurn panel mum, body of the female: a, side view of the 
cephalothorax. 

Fig. 4. Megabunus corniger, body of the male: a, eye-eminence seen from 
above; b, side view of the same; c, one of the falces of the 
male 5 d, palpi of male and female. 

Fig. 5. Megabunus tnsignts, body of the female: a , side view of the eyc- 
emmence; b, the same seen from above; c, one of the legs ; 
d t side view of the body. 

Plate XI. 

Fig* 6. Opiho histnx , body of the female : a, side view of the eye-eraincnee; 

b, one of the legs; c, frontal teeth. 

Fig. 7* hewbunus rotundas , body of the female: a, body of the male, with 
one of the palpi attached; b , side view of the eye-eminence; 

c, one of the legs; d, one of the palpi, 

Fig. 8. Nema8toma chry some las, body of the female : a, side view of the 
body in the male, showing one of the palpi aud falces ; b , eye- 
eminence or scale; c, apex of the abdomen; d, one of the falces 
in the female; e, the same m the male. 

Fig 9. Homalenotus quadndentatus , the body with legs and palpus at* 
tacbed on one side. 


XXXVI.—-On the Structure of ChlorophylL 

By Hugo von Mohl. 

[Concluded from p. 329.] 

With the pellicular form of the chlorophyll, such as occurs in 
Zygnema (and in still more intimately connected layers in Dra* 
parnaldia, Ulothrix , &c.), as a more or less perfect investment of 
the cell-wall, is connected in many respects the chlorophyll of 
Anthoceros , for this, in like manner, docs not possess the form 
of isolated grains, but presents itself in every cell as a single 
chlorophyll-mass, which in a portion of the cells has a mem* 
branous form. But the chlorophyll of Anthoceros is distin¬ 
guished from that of Zygnema , by the fact that in the latter 
genus it stands in no direct connexion with the central nucleus, 
and forms a peripherical layer, while in Anthoceros the green 
colouring matter is connected with one of the masses of proto¬ 
plasm enveloping the nucleus, and, at least in a portion of the 
cells, occupies a central position. 
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In all the cells of the frond of Anihoceros lavis (with the ex¬ 
ception of the epidermal cells), we find a large globular parietal 
nucleus, within which lie a considerable number (perhaps 100 
and more) of small, longish starch-grains. This nucleus is en¬ 
veloped in a mass of protoplasm, which runs out into two or 
more short, thick, radiating processes applying themselves to the 
cell-wall, or has the form of a disk irregularly dentate at the 
circumference, and corresponds to the lines of circulating pro¬ 
toplasm which in other cells run out from a mass enveloping 
the nucleus. This entire mass is of a bright green colour, and 
constitutes the only mass of chlorophyll occurring m the cell. 

In the epidermal cells the form of the chlorophyll-mass is 
somewhat more complicated. Taken as a whole, it has the form 
of a thin disk stretching across the cell, parallel to the outer 
wall of the latter, containing in its centre a large globular nu¬ 
cleus, within which he numerous starch -granides. In young 
cells, situated near the point of vegetation of the frond, this disk 
stretches entirely across the cavity of the cell, and its borders 
are applied upon the side-walls, so that the cell when seen from 
above appears entirely green. But m the full-grown cell the 
margin of this green disk has separated at from four to six 
places from the wall of the cell, become retracted and at the 
Bame tune turned up towards the outer wall of the cell; so that 
the disk has now assumed the form of a star-shaped membrane, 
with from four to six broad rays separated from each other by 
roundish sinuses, and excavated into the form of gutters on the 
upper side; the nucleus lies in the centre of this membrane, 
projecting strongly into the ulterior of the cell. 

It is evident that in this plant the mass of protoplasm, which 
envelopes the nucleus in all plants, acquires a special develop¬ 
ment, and that the green colouring matter is connected with it. 
Whether or not the latter permeates the substance of the nu¬ 
cleus I was unable to discover. The protoplasmic mass appeared 
finely granular; there was no internal movement of its mass 
corresponding to the rotation of the sap of many cells. There 
were no starch-grams in the protoplasm, but only in the nucleus. 
The presence of these starch-granules, and particularly their 
large number, is a peculiarity of Anthoceros , which is also met 
with in those nuclei which have no chlorophyll in their vicinity, 
as, for example, in the epidermal cells of the capsule. 

The alterations undergone by the chlorophyll of Anthoceros 
through the action of water, correspond entirely to those above 
described of Zygnema . The chlorophyll-mass swells, with a 
shortening of its radiating processes, into an irregular globular 
or ovate shape, the starch-granules lying in the nucleus become 
at the same time more distinctly visible, while in the interior 
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are formed one, or more rarely two large vesicles, which break 
through the outer green layer. Sometimes the formation of a 
single large vesicle is replaced, in a larger or smaller part of the 
grain, by that of a large number of small vacuoles, so that the 
substance of the gram is converted into a frothy mass. No 
trace of an outer membrane can be detected, consequently I can¬ 
not regard as appropriate llofmeistcr’s application of the term 
chlorophyll-utricle to this peculiar structure (Vergleich, TJnter- 
such. hbli. Kryptog. p. 8). 

Notwithstanding, therefore, that the anatomical conditions of 
the chlorophyll of Anthoceros differ essentially from those exist¬ 
ing in Zygnema , the green-coloured masses of the two plants 
correspond exactly m regard to the character of their substance 
and their reaction with water. Ilcnce it seems to follow that all 
that is requisite for the formation of chlorophyll is, that the 
green colouring matter be formed m a cell and enter into com¬ 
bination with a mass of proteme substance, be the latter what it 
may; in any case it is evident that there docs not exist any 
definite elementary organ, comparable in its organization to the 
cell, uniformly distributed throughout all plants possessing chlo¬ 
rophyll, and especially charged with the formation of this sub¬ 
stance. The agreement m the properties of the green-coloured 
substance of two structures so different as the chlorophyll- masses 
of Zygnema and Anthoceros , leads readily to the conjecture that 
these properties, the different behaviour of the outer green, 
and internal substance to water, depend less upon peculiarities 
in the organization (for, as above remarked, no trace of definite 
structure is visible), than upon the deposition of the green 
colouring matter, of resinous character and combined with wax. 
The hypothesis is not far-fetched, that we must regard the dif¬ 
ferent behaviour of the outer and inner substance of the chlo¬ 
rophyll-mass, the greater consistence of the former and the 
violent expansion of the latter m water, as simple oonscqueneea 
of the proteme substance being permeated principally or solely 
in its outer layers by these foreign substances, insoluble m 
water ,*—or, at least, that this difference, if dependent upon an 
unequal consistence of the different layers of the proteinous 
foundation of the chlorophyll-mass, is essentially heightened by 
that circumstance. 

If we turn to the usual form in which chlorophyll occurs, to 
that of isolated grains, we find that the position of the latter in 
the cells is not always the same. They are never found swim¬ 
ming freely in the cell-sap, but always stand in connexion with 
tiie protoplasm contained in the cell. In the great majority of 
cases they are applied upon the cell-wall ; under these circum¬ 
stances, we may detect by careful observation, if not in all, yet 
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in most cases, that the globules are imbedded in a mucilaginous, 
transparent mass, by which they are attached to the internal 
surface of the primordial utricle, or with which, m particular 
cases, as in Valhsnerta *, they are carried along m a flowing 
movement. In most cases no definite relation can be detected 
between these parietal chlorophyll-globules and the nucleus and 
the currents of protoplasm issuing from it; in other instances, 
on the contrary, the connexion is very manifest. For example, in 
the parenchyma-cells of the stem of the Se/aginell/c , the chlo¬ 
rophyll-grains lie m moniliform rows m the protoplasm-threads, 
which creep out over the cell-wall from the parietal nucleus ; and 
in the Potato, if allowed to become green m the light, chlo¬ 
rophyll-grams are formed in the accumulation of protoplasm 
surrounding the nucleus, aud in the threads radiating from this, 
in the cells devoid of starch-grams which lie beneath the corky 
layer. 

In regard to the structure of the chlorophyll-globules, inves¬ 
tigation of a large number of plants enables us to distinguish 
two varieties, winch in their extreme forms exhibit important 
differences, not however sharply defined, but passing into one 
another by a multitude of intermediate stages. 

One form consists of globular, but ordinarily flattened grams, 
with one of their flat sides attached to the cell-wall, the dia¬ 
meter not often exceeding to of a line, frequently not 
attaining this magnitude. When crowded together, their cir¬ 
cumference assumes, like that of epidermal cells, a six-aided, but 
not acute-angled form , as this form is undoubtedly the result 
of mutual pressure, this existing notwithstanding that the 
grains are not in immediate contact, it may be fairly concluded, 
that they arc imbedded in a mucilaginous layer not always recog¬ 
nizable by the microscope, the mutual pressure being communi¬ 
cated through this mucilage. We may distinguish in their sub¬ 
stance, frequently however not until after the action of water, 
fine globules attaining a diameter of about of a lme, which 
sometimes project upon the surface of the gram, so that its cir¬ 
cumference is not bounded by a uniformly curved lme, but 
appears irregularly toothed. 

Water very quickly exerts a considerable influence upon these 
globules. As soon as it penetrates through an opening into the 

* I may take this opportunity of adding, that m the cells which form 
the partitions of the air-cavities in the leaves of Ceratophyllum demersum, 
the chlorophyll-granules exhibit n motion like that m Valllmtria, but so 
slow, that m two cases in which 1 measured it carefully, they only advanced 
ailSo 811111 R lll3C in a Becon(1 £ Tlu8 chcuh^km may be well seen in 

the same manner in the cells of the loaves of Anacharis Alsinastrnm , but 
it appears to vary much in rapidity according to circumstances.—A. H.] 
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cavity of the cell, the globules swell into vesicles, their green 
colour becoming much lighter and the granules lying inside be¬ 
coming more distinct. When there are many globules in a cell, 
and hence the vesicles which they form come to press upon each 
other, m most cases (at, least before the application of iodine) all 
distinct appearance of detail is lost, and the green contents of 
the cell seem to have become fused together into an amoiphous 
mass; a condition undoubtedly often seen m microscopic inves¬ 
tigations, but which has mostly been regarded as a mechanical 
disturbance of the chlorophyll resulting from pressure with the 
knife, or as a proof of the existence of amorphous chlorophyll. 
But when the globules lie at greater distances apart in the cell, 
or emerge singly into the water, one is enabled to trace more 
accurately the alterations they undergo from the action of water. 
These are essentially of the same kind as those above described 
of the chlorophyll of Zyynema and Anthoceros . In each grain 
one or more vacuoles are formed, expanding the green substance, 
and afterwards breaking through it in the form of colourless 
vesicles. The green substance sometimes retains its cohesion, 
and remains hanging as a cup-like cover upon one side of the 
vesicle, sometimes becomes partially disintegrated, so that sepa¬ 
rate pieces of it, distinguishable by their colour or their gra¬ 
nules, remain attached, isolated, upon the outer surface of the 
vesicle; whereby it is clearly perceived that the mucilaginous 
substance m which the vacuole lies, bears the green substance 
on its surface, and does not form a membrane surrounding the 
green matter. The substance of these chlorophyll-globules is very 
soft, so that not unfrequcntly, when the covering-ghtes is placed 
upon the object, some of the globules which have escaped into 
the water adhere to the glass and become pushed up together 
into a shapeless mass, which then usually assumes a frothy con¬ 
dition through the formation of many small vacuoles. That the 
outermost layer of these chlorophyll-globules possesses a firmer 
consistence is in the highest degree probable, since otherwise a 
similar adherence of the globules to foreign substances would be 
more common, and the mutual pressure would unite the glo¬ 
bules into a common mass; but no trace can be discovered of a 
true membrane distinct from the internal substance. In my 
former treatise, I stated it to be probable that the fine granules 
lying in the chlorophyll, in which, from their minute aiac, I 
could not discover whether or not they were coloured blue by 
iodine (as is the case with the larger granules of the second 
form), were in like manner starch-grains ; this was an error, as 
the use of better microscopes has now convinced me; these 
revealing that the granules are coloured brown by iodine, in 
which they agree with the granules occurring in the protoplasm. 
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1 may name Olivia nohilis, as a plant in the leaves of which 
this form of chlorophyll-globules is very beautifully developed, 
and which is therefore exceedingly well-suited for investigation. 

The chlorophyll-globules of the second kmd aro frequently 
larger than those above described; their diameter amounts, for 
example in the leaf of Ceratophyllum demermm, to T ] n of a line. 
In their interior may be perceived, even in the fresh globules, 
more distinctly however after the action of water, and still more 
clearly by the blue colour produced by iodine, one or more starch- 
grains, which not unfrequently are of such size that the green 
substance forms only a thm coat over them; in many cases, 
however, the starch forms only a subordinate part of the entire 
globule, appearing under the form of one or more small nuclei, 
the diameter of which is only one-half or one-third that of the 
chlorophyll-globule. The surface of the entire chlorophyll- 
globule is smoother than in many of the first kmd; the green 
substance ordinarily with finer granules. 

The action of water upon these globules is often exceedingly 
slight, frequently quite imperceptible after a continuance of 
twenty-four hours. Speaking generally, it is limited to render¬ 
ing the outlines of the starch-granules more clearly visible, which 
seems to arise from a little water making its way between the 
starch-granule and the green substance which forms an envelope 
around it. The latter remains quite unaltered. When a por¬ 
tion of it is accidentally removed from the starch-grain m making 
the sections, or when the latter is caused to swell up by the 
application of an acid, so that the green coat is broken through 
and stripped off, it may be perceived that the green substance 
possesses sufficient solidity to preserve its original shape and the 
cavity in which the starch-gram lay ; it is however soft enough 
to allow of being thrown into coarse folds by lateral pressure. 
Under these circumstances it presents the characters of a gela¬ 
tinous mass not swelling perceptibly m water, and, so far as can 
be seen, coloured green throughout its entire thickness. I never 
saw vacuoles formed in it. Among the plants I have examined, 
the internal cells of the leaves of Ceratophyllum demersum are 
best adapted for the investigation of tins form of the chlorophyll- 
globules. 

I have remarked above that these two forms of chlorophyll- 
globule very often pass into one another, but it must be noted 
in regard to this, that divers forms never occur m the same cell, 
although in different cells of the same plant, for example, it is 
extremely common to meet with chlorophyll-globules belonging 
to the first kind m form and size, but containing in their inte¬ 
rior one or more grains of starch. In proportion to the dimi¬ 
nishing me of these starch-grains (and they are often so small 
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that they can only be recognized as such by the help of iodine 
after they have been expanded by boiling), the chlorophyll-glo¬ 
bules approach nearer to the above*described first variety, de¬ 
void of starch, while on the contrary, others in which the starch- 
grams are larger form the transition to the above-described 
globules of ('eratophyllum. These intermediate forms behave 
differently with water, being sometimes wholly insensible to it 
(as for instance, the chlorophyll-globules of Valltmerta, Potamo - 
geton a'ttrpus, and the central substance of the leaf of Hoya car - 
nosa), sometimes swelling out into vesicles m water (<?. //. those 
contained m the leaf of Bromeha Ananas ), under which circum¬ 
stances the not infrequent isolated starch-grams lie free in the 
water filling the vacuoles, and exhibit molecular motion. 

With regard to the distribution of the two forms of chlo¬ 
rophyll in different cells of the same plant, a general rule exists. 
In the outer layers of cells, both of bark and of the two faces of 
leaves, occur globules containing no starch, or others with 
starch-grains only of exceedingly small size, and ordinarily, like 
the former, swelling up vesicularly m water. In the layers of 
the bark bordering on the wood, and m the middle layers of 
leaves, on the other hand, occur globules possessing compara¬ 
tively large starch-grains, better resisting the action of water. 
However, we do not find both kinds of globule m every leaf; 
there are plants m which all the layers of the leaf, even the 
middle, contain only chlorophyll-globules without starch. It 
will not be superfluous to name certain plants in which the 
diversities lust noticed may be recognised. 

Chlorophyll-globules without starch occur in all the layers of 
the leaves of Elymus arenartus, Iris germamca, Sctlla maritima, 
Tulipa Oemeriana , Phormmm ten ax, Yucca glonasa, Olivia nobilie, 
Mcnyanthes trifoliata, Ilex Aqutfolium , Aralia trifoliata, Sedum 
Telephtum , Vochlearia officinalis . 

Leaves where the outer layers contain chlorophyll-globules 
without starch, while in those forming the middle substance of 
the leaf, starch occurs, arc found m Acrostic hum alcicome, Stra - 
tiotes alotdes , Potamogeton crupus, Piper rnagnoliafohum, Camellia 
japonica. 

Leaves in which all the chlorophyll-globules contain starch, 
where however those in the outer layers of cells approximate to 
those devoid of starch, while those situated in the middle of the 
leaf contain large starch-gmins, occur in Billbergta zebrina, Bro- 
melia Ananas, Vallisneria spiralis, Visctm album, Ceratophyllum 
demereum , Hoya camosa. 

In regard to the preceding enumeration, it must be observed 
that the statement, whether the starch exists or not in the chlo¬ 
rophyll-globules, refers only to the fully-developed leaf, and not to 
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its earlier stages of development, since the starch-grains and the 
green substance of the chlorophyll-globules by no means exhibit 
m all cases uniform development and equal duration*. 

Especial theoretical interest has attached to the relative con¬ 
ditions of starch and chlorophyll, since Mulder (Physiological 
Chemistry, Edmb. 1849, p. 286) deduced the cause of the excre¬ 
tion of oxygen gas by green plants from a conversion of starch- 
grains mto chlorophyll. According to Mulders view, the starch- 
grains always furnish the material for the formation of the wax 
constantly combined with the green colouring matter, and he 
therefore believes that the formation of the green substance of 
the chlorophyll-globules (composed of wax and colouring matter) 
is connected with a gradual transformation, advancing inward 
from the surface, and finally a disappearance of the starch- 
grains. This transformation of the starch into wax would give 
rise to an abundant excretion of oxygen gas, and hence plants 
would not exhale oxygen because they are green, but while they 
arc becoming green, since under the influence of light they con¬ 
stantly form new colouring matter (probably from proteine), and 
the wax combined with this from starch. 

It certainly is worth the trouble to investigate how far this 
theory agrees with the results of anatomical investigation. In 
reference to this, wc have to ascertain, whether starch m all 
cases precedes chlorophyll; whether the form of the chlorophyll 
is compatible with the assumption of its origin from starch- 
grains, and whether the increase of the size of the mass of chlo¬ 
rophyll is combined with a diminution of that of the starch- 
grains. 

The solution of the first question is less easy than it appears 
at first sight, since, from the almost universal diffusion of starch, 
and the circumstance that young organs, and especially young 
leaves, arc mostly very rich m it, it is not easy to find cells which 
are free from starch m their earlier stages of development and 
subsequently produce chlorophyll. I believe, however, that such 

♦ [We can hardly imagine that the diversities above indicated are regular 
and constant characteristics of the plants. It seems for more probable that 
they point to conditions of the nutritive processes in the leaves m question. 
For we see the chlorophyll-corpuscles of the Confervoid Algte, as also those 
of the Mosses, Hepaticsc, prothalha of Ferns, &c., passing through these 
various stages m the same cells. The presence of starch in the chlorophyll 
indicates a previous active assimilation of food; it is accumulated m the 
Confervoids, &c. as the cells acquire their full size, and especially if these 
remain long at rest before dividing; it is dissolved and disappears when the 
green contents (which at the same time lose much of their granular cha¬ 
racter) are about to be converted into zoospores. The starch reappears in 
the contents of the zoospores soon after they have become encysted and 
begun to germinate.—A. HO 
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cases do distinctly occur. For instance, in the leaves of Sira - 
/iote* abides I saw no starch precede the chlorophyll-globules, 
neither did I find it m the chlorophyll-globules which became 
developed subsequently; further, in several species of Sdaginella , 
in the points of the steins and in the youngest leaves I could 
find no trace of starch, neither could 1 detect it in the chlo¬ 
rophyll-globules subsequently produced. Therefore we cannot 
consider the presence of starch-grains a necessary condition for 
the formation of chlorophyll. 

With regard to the second question, whether the form of the 
chlorophyll is compatible with the assumption of its origin from 
starch-granules, the affirmative must oe admitted uncondi¬ 
tionally in reference to chlorophyli-globulcs. When however 
Mulder attributes a similar origin to the other forms, assuming 
that amorphous chlorophyll is produced by the fusion of large 
groups of starch-grains converted into chlorophyll, the assump¬ 
tion is completely opposed to the anatomical facts ; for it is never 
observed that the chlorophyll-bands of Zygnema, the chloro¬ 
phyll-membrane of Ulothnx, Draparnaldia , &c., the peculiarly- 
shaped chlorophyll of Anthoceros, &c., are represented in young 
cells by collections of starch-grains. Observation demonstrating 
that these forms do not originate from starch, this reason alone 
must render such a derivation of chlorophyll extremely impro¬ 
bable. But besides all this, the whole of Mulder’s conception rests 
upon a mistaken view of the composition of the green substance 
of chlorophyll, of which he assumes, that it is soluble in alcohol, 
and consists of green colouring matter and wax; while I think 
I have abundantly demonstrated that the principal mass consists 
of a substance allied to protoplasm, which certainly cannot ori¬ 
ginate from a metamorphosis of the constituents of starch. 

Nevertheless, if not in all, yet in the majority of plants where 
the chlorophyll-globules contain starch, the latter might serve 
for conversion into the wax combined with the green colouring 
matter; if this were the case, one would imagine that the deve¬ 
lopment of the green substance of a chlorophyll-globule would 
be accompanied by a diminution of the size of the starch-gra¬ 
nules contained in it. In proof of the actual existence of this con¬ 
dition might be advanced the circumstance, that in many plants 
we find starch-grams in the chlorophyll-globules of very young 
leaves, while in those of full-grown leaves they arc no longer 
met with. Yet it must appear doubtful whether these starch- 
grains furnish an essential contribution to the formation of the 
chlorophyll-globules, when we take into consideration their rela¬ 
tive dimensions, for we then see that they are insufficient for the 
purpose. Thus, for example, in Sedum Tclephium, inner leaves 
(about a line long) of the bud contain chlorophyll-globules in 
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which the starchy nucleus forms the greatest part of the whole 
grain, and has a diameter of from to y*W °f a line. In 
the outer leaves of the bud, grown up to a length of 7 lines, the 
starch had vanished from the chlorophyll-globules, and the 
latter had attained a size of of a line. Their development 
however was not complete here, for although the starch had dis¬ 
appeared, the chlorophyll-globules still exhibited increase, and 
m the full-grown leaves had reached of a line. Moreover 
there is certainly no general rule that starch decreases m size or 
becomes entirely absorbed with the development of the chlo¬ 
rophyll, for, on the contrary, it is quite as common to find that 
the starch-grama situated m the chlorophyll are extremely small 
in voung leaves, and increase in size with the chlorophyll-globules, 
ana indeed m comparatively greater degree, so that in the young 
chlorophyll-globules the green envelope is proportionately far 
thicker than it is in the full-grown mass; as occurs, for example, 
most distinctly in Ceratophyllum . 

Gathering all these points together,—the occurrence of chlo¬ 
rophyll in cells which contained no stanch; the occurrence of 
membrane-like chlorophyll-structures not preceded by any cor¬ 
responding starch-structure or accumulations of starch-grains; 
the growth of chlorophyll-globules after the starch-grams have 
vanished from them; the simultaneous increase in size of starch 
and chlorophyll-globules m other plants;—we are necessarily 
led to the conclusion, that chlorophyll is not produced by the 
transformation of starch-grains, but that the two structures, 
though frequently connected together, originate independently 
of each other. The starch may exist earlier, and the chlorophyll 
accumulate around the starch-grams as around a nucleus—as 
may be seen so clearly m the internal, starch-bearing cells of a 
potato when exposed to the light, and, in extremely numerous 
cases, in the leaves of buds; and, on the contrary, the starch- 
grains lying in chlorophyll-globules may increase m size inde¬ 
pendently, and even be formed in chlorophyll which originally 
contained no starch. 


December 1864. 

[My own observations fully confirm the statement that starch- 
grams may originate in chlorophyll-globules at first totally de¬ 
void of starch; 1 have traced the formation of groups of starch- 
grains in this way in the interior of chlorophyll m the Hepatica? 
and other Cryptogamous plants. There can be little doubt that 
the chlorophyll belongs to the protoplasmic substances of the 
cell-contents, and is capable of producing starch equally with 
the colourless protoplasm. From the mode m which starch- 
Am . Mag . N. Hist. Ser. 2. Vol xv. 28 



426 M. H. v. Mohl on the Structure of Chlorophyll . 

grains are formed both in chlorophyll and in colourless proto* 
plasnuc masses, I am inclined to regard it as a product formed by 
deposit or secretion on the inside of cavities or vacuoles of the 
latter, by a process analogous to the formation of the cellulose 
layers on the outsulc of the primordial utricle*. I do not find 
the protoplasmic nucleus described by Cruger m all starch- 
grams. This would account for most of the phenomena observed. 
At the same time it would afford an argument for those who 
doubt the distinct existence of a determinate layer or primor¬ 
dial utricle on the outside of the protoplasm. Our author’s state¬ 
ments as to the pellicular character of the apparent membrane 
described by Nageli on starch and chlorophyll-corpuscles, would 
seem to apply to some extent to the so-called primordial utrygle. 
Pnngshemi has recently published some important observations 
on this head, which I trust to be able shortly to test and report 
on m this Journal.—A. H.J 

* [The observations of Mr Grundy (see ante, p. 38G of this volume) 
agree m some respects with those I have made in a great variety of cases, 
but the striae are ceitainly not superficial, and 1 doubt the existence of the 
outer membrane. I think there is merely a pellicle of protoplasm, coagu¬ 
lated on the starch-grain when reagents are added. This would appear to 
dip between the constituent prams of groups, m some castes, however, the 
interposed pellicle becomes obliterated, and the groups, mostly pairs m such 
cases, have the outer layers common over the whole. It seems to tnc that 
there is a fallacy in the various accounts of the membrane of the starch- 
granule, founded on the experiment of boiling starch, assuming as 1 do, 
after repeated experiments, that the main body of the structure is that 
of concentric latum a; of a tough material. If there were an enclosing 
membrane distinct from the starch-la} cts, thick enough to boar expanding 
to mauy hundred times its original superficial dimensions, this must be 
thick enough when uuexpanded to be clearly visible as a well-defined coat. 
The saccate bodies obtained by botlmg really result from the whole softened 
substance of the granules becoming blown out (like india-rubber bottles) by 
a process of endosmosis. The internal substance softens and absorbs water 
more readily than the outer,—a sufficient clause for the endosmosis. This 
difference of condition of the layers is proved by an experiment I have re¬ 
peatedly made with fresh potato-starch. If we attempt to cut it with a 
knife, it breaks with a rouglush fracture, like a lump of partially hard¬ 
ened clay ; if the fragments are placed m cold water, the internal part of 
the starch will often swell and protrude irregularly, while the outer layers 
retain their shape. I cannot confirm Mr. Grundy’s statement, that the 
“ skms ” can be boded until they no longer take the blue (or bluish) 
colour with starch. Still, since after boiling, as in treatment with sulphuric 
acid, the colour of the substance with iodine tends more and more to pmkish 
purple, it is possible that long boding may change the condition, just as 
roasting does.-A. H.] 
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XXXVII*— On Pema quadrata, Souk By John Lycett, Esq.* 

The present notice of a fossil shell, which has already been 
figured and described, requires some explanation. 

The Pema quadrata of the ‘ Mineral Conchology/ t. 490. f. 2, 
represents a very mequivalve Pema; but as the specimen figured 
appears to have been somewhat imperfect, and as it was placed 
by the artist in an unfortunate position and is seen only from 
a single point of view, it affords a very insufficient aid to a de¬ 
scription which is substantially correct as far as it refers to the 
only specimen which appears to have been at the disposal of the 
author. With such an illustration it will not afford surprise to 
find that Phillips m his Geology of Yorkshire, t. 9* f. 24, repre¬ 
sented a second and very different shell under the name of Pet'na 
quadrata ; and as the latter work contains no descriptions of spe¬ 
cies, Goldfusa was m turn also misled to figure a third Pema 
distinct from both the others under the same name (Petrcfacta, 
t. 108 ); upon the same plate however is Pema rugosa, which is 
identical with the quadrata of Phillips; the latter is an equivalvc, 
squamous, thick shell, well known to collectors of British Inferior 
Oolite fossils. There is another inducement to acquire a correct 
knowledge of the original Pema quadrata , inasmuch as the spe¬ 
cies is a very remarkable one, constituting a departure from the 
typical forms of the Pern#, and approaching to others of the 
kindred genus Inoceramue. The diagnosis of ths shell m the 
( Mineral Conchology 9 is as follows :— (< Quadrilateral, one side 
shorter than the other three ; valves gibbose, unequal, the shorter 
side very coucave, bounded by two obtuse carinse.” 

The figure m the r Mineral Conchology J has the right or 
flattened valve facing the spectator ; the contour of the larger or 
convex valve therefore is not seen: the shell is not placed upright 
upon the page, the lower border forming the right-hand side of 
the figure: even the outline is not perfect, as there seems to be a 
portion of the lower border wanting, and thus forming an angle 
at its anterior extremity, which would be rounded were that part 
entire. 

The typical Pernee are equivalve or subequivalve; their fibrous 
tests are squamous externally, and acquire great thickness with 
advance of growth; the valves are so much flattened, that their 
attenuated apical extremities have not more thickness or con¬ 
vexity than the corresponding parts of the Pinna? and Mytih ; 
the hinge-plate is always broad, the greater length of the valve 
being always perpendicular to, or in the opposite direction to 
the fine of the hinge-plate. Perm quadrata , on the contrary, 

* Bead to the Cotteswold Naturalists’ Club, January 30th* 1865. 

28* 
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is very inequivalve, and with advance of growth it becomes 
almost grypnoidal; the umbo of the larger valve is very promi¬ 
nent, straight and incurved; the anterior side of the valve is 
steep, with a large excavation, byssal aperture and corrugated 
border; the posterior side is much compressed, and extended into 
a kind of imperfect wing; the hinge-plate is narrow, its border 
is much lengthened, so that the greater length of the valve is in 
that direction, and the shell is transverse; the narrow hmge- 
plate renders the ligamental grooves very short, their diameter 
laterally being equal to their length, as is often seen m the 
genus Gervillta; they dimmish rapidly, so that the posterior half 
of the hinge-lme is destitute of hinge-plate and grooves. The 
byssal aperture is formed by the larger valve only. In both 
valves the test is very thin, excepting at the prominent umbo 
and anterior side of the larger valve ; the surface, unlike that of 
the typical Perrwe, is smooth; the right valve has little con¬ 
vexity, and its umbo little prominence; its anterior border is 
thickened as in the other valve 

In the PermVy as in the hwceramt , much variability exists m 




Perna quadrata , Sow 

1. Exterior of the convex valve. 

2. ttmge-platc of the flattened valve 

(Reduced one-fourth.) 

specimens of the same species, the result not only of different 
stages of growth, but also of individual peculiarities. All the 
specimens of Perm quadrata differ more or less from each other 
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and from the figure in the i Mineral Coneliology/ so that the 
identity of these specimens with Sowerby's shell has not been 
ascertained without the examination of a considerable number of 
examples. The contrast which Verna quadrata presents to the 
typical Perna is therefore very great; its general aspect is in 
fact that of an Inoceramus, more especially of the submvolute 
forms of the latter genus, from winch it is distinguished only by 
the anterior excavation and aperture; but as this feature is one 
only of subordinate value when viewed singly, there would seem 
to need the addition of some other distinctive features ere we 
are enabled to affirm the clear generic separation of Pema and 
Inoceramus. The oblong flattened figure of the smaller valve 
and the thinness of the test might cause it to be mistaken for a 
Crenatula when the hinge-plate is not exposed, Pema (juadrata 
may therefore be regarded as the type of a group of lnequivalve 
transverse shells, whose relation to the typical Pema: may be 
compared with that which certain aberrant species of the kindred 
genera lnoceramus and Germlha bear to their respective typical 
groups. Of the Jurassic forms more especially may be instanced 
the large Gervillia Hartmanni and G , tortuosa , compared with the 
flattened subcquivalve species of the same genus; in these and 
other instances the inequality of the valves becomes more marked 
with advance of growth. The very perfect preservation of the 
hinge-plate, together with the condition of the tests of associated 
bivalves, forbids the supposition that the thinness of the test has 
been produced by the removal of thick nacreous layers from the 
inner surface. 

Dimensions .—Length of our largest specimen in the direction 
of the hinge-line inches, height inches, convexity of the 
larger valve 2 inches. 

Geological position and localities ,—The specimen figured in 
the 4 Mineral Couchulogy * is from the Cornbrash of Bulwick; 
our own specimens are from the freestone portion of the Inferior 
Oolite near Nailsworth, from a quarry in Woodchester Park, 
worked for the purposes of the Roman Catholic Monastery ; 
specimens have also been obtained in the freestone quarries of 
Scar Hill in the parish of Minclnnhanipton, thus affording an 
additional instance of that general resemblance between the 
Testacea of the Cornbrash and the Inferior Oolite, which has 
been noticed by Professor Buckman in a paper on the Cornbrash 
of Cirencester, and which forms a part of the Proceedings of the 
Cotteswold Naturalists' Club. The exact position of Perm qua - 
drata in the freestone is the two uppermost beds of that rock, 
immediately underlying the Oolite marl, or in its absence, the 
cream-coloured hara argillaceous limestone with Nerinaas which 
replaces it in the valley of Nailsworth. 
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XXXVIII.—Notes on the Ornithology of Madeira . 

By Edward Vernon Harcourt, Esq. 

To the Editors of the Annals of Natural History . 

Gentlemen, 

Since publishing a short notice of the ornithology of Madeira* 
m the year 1851, I have received a few additional specimens of 
birds from that island: I am not aware that any other fuller list 
than the annexed has yet been drawn up; I therefore send it to 
you, together with a few remarks corrected from my former ob¬ 
servations on the subject, in case you may think them of suffi¬ 
cient interest to merit a place in the ‘ Annals/ 

With one exception, Madeira possesses no birds peculiar to its 
own shores ; although the influence of its genial climate exercises 
such a modifying power over the tints ot its feathered denizens 
as analogy would lead us to expect. For example, the Greater 
Redpole or Linnet, which is very abundantly met with in the 
island, retains its bright carmine plumage through the year; the 
Herring Gull, also very common, is, according to J)r. Renton, 
quicker by some months m obtaining its mature garb than with 
us; and the Black-cap Warbler assumes, in some instances, an 
intensity of colour, which has hid to its being described by 
Sir W. Jarduie as a new speciesf. 

Indeed were it otherwise, It would be a matter of astonish¬ 
ment that birds alone should be exempted from a law of nature 
by which climate exercises so large a powet over those secretions 
which arc the mysterious agents for the production of colour. 

The position of Madeira, midway betwixt the temperate and 
tornd zones, has sometimes given rise to doubts in the minds of 
geographers as to whether it were most African or European. If 
considered m relation to its natural productions, its pine-apples, 
guavas, mangos, shaddocks, and bananas, which ripen a tropical 
fruitage, would point to a preponderatmg African affinity; on 
the other hand, its indigenous birds, with the exception of the 
Wren, the Chaffinch and the Swift, are all strictly European. 

The adaptation of species to the climates they are designed to 
inhabit can never fail to All the mind with admiration of the 
providence of the Creator; and the importance of the study of 
geographical ornithology has been fully admitted by modern 
naturalists. Looked upon in this point of view, the smallness 
of the sphere of observation becomes a matter of secondary con- 

* Sketch of Madeira. Murray. 1851; and Annals, vol. xii. p,58. 
t Edin. Joum. of Nat. and Geog. Science, Jan. 1830, vol. i. p. 243, 
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sideratkm compared with its geographical position : accordingly, 
Madeira, which possesses a range of, at most, thirty-three miles 
in length by fourteen miles in breadth, rises in interest when we 
come to view its intermediate situation between the northern 
and southern hemispheres. 

The Kestrel (Fa/co tinnunculus, Linn.) is here very familiar m 
its habits, and may be seen perched on the roofs of houses in 
the very ceutre of the town of Funchal; it preys upon the com¬ 
mon lizard of the country ( Lacerta J>agh ) Edw.), on grasshoppers 
and mice, and occasionally succeeds in snatching the fame canary- 
birds from between the bars of their reed cuges as they hang 
exposed at the open windows. 

The common Buzzard (Falco buteo , Linn.) is plentifully met 
with m the mountains, and the traveller may sometimes come 
close upon it as he rounds the comer of a projecting rock. 

The Bam Owl (Stnx flammea , Linn.), which is somewhat 
darker than English specimens of the same bird, inhabits some 
of the more sombre ravines of the island, though it is by no 
means a numerous species. 

The Blackbird (7 urdus merula, Linn.) iR common m all the 
woody districts, and is as wary and difficult of access as with 
us. 

The Redbreast (Sylvia rubecnla , Lath.) is also very common, 
and is a great favourite with bird-fanciers m Madeira : it sings 
and thrives in captivity. 

The Black-cap Warbler ( Sylvia atncapilla, Lath.) bears cap¬ 
tivity equally well with the Redbreast, and is to be seen banging 
caged at almost every door. The variety of this species, which 
has been alluded to above, is much prized on account of its less 
common occurrence. I)r. Heineken, after whom the variety was 
named by Sir W. Jardme under the title of Curruca Heineken , 
wrote a paper* expressing his conviction that this was not a 
distinct species. The chief difference consists in the extension of 
the black colour from the cap to the shoulders, and sometimes 
even over all the under parts: the dimensions of this bird and 
of the common Black-cap are precisely the same: in the variety, 
the under parts are generally much the same as those of the 
common female Black-cap, and the upper parts as those of the 
common male. I have repeatedly endeavoured to find a nest sat 
upon or attended by this darker Black-cap, and have also offered 
rewards to the country folks if they could discover one, but 
have always failed. The popular belief is, that when the nest of 
the common Black-cap contains five eggs, one of them will pro¬ 
duce a bird of the variety. I have also failed in obtaining a 

* Kook Journ. No. 17. Art. 17. 
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youug bird of the dark variety from the nest. Till this has been 
done, the matter cannot be finally set at rest. 

The Wren (Regulus Maderensts, mihi) is the only feathered 
inhabitant of Madeira which is absolutely peculiar to the island. 
It is a true Regulus, but differs from the three best-known 
European species, namely cristatus, xgnicapillus , and modestus . 
The following is an accurate description taken from two spe¬ 
cimens in my possession :—It has the beak black, forehead 
white, which colour extends backwards in the form of a small 
band; the base of the crest is black, the crest itself bright 
orange, thus differing from igmcapillus , which has the crest fiery 
red; from the beak to the eye there is a small black bana, 
which does not go beyond the eye, and m that respect also it 
differs from tgnieapdlus; the upper part of the neck and all the 
back are olive-green, with a bright marking of orange-yellow on 
each side of the neck; the great wmg-coveils arc blackish, 
tipped with buffy-white, and forming a band; the primaries are 
browinsli-black, with a narrow external edging of green; the 
secondaries are the same, but having a broad velvet-black mark 
at the base; the tail-feathers are brownish-black, tinged with 
greenish-yellow on the outer web, the chin and throat arc 
white, slightly tinged with green ; the rest of the under parts of 
the body are white, slightly tinged with yellowish-green; the 
under wing-coverts arc white; the legs pale brown ; the entire 
length is four inches; from the carpus to the end of the wmg two 
and a quarter inches; the length of the tarsus is three-quarters of 
an inch; the middle toe and claw half an inch; the fourth,fifth and 


sixth quill-feathers are of equal length,and the longest m the wmg. 
Believing that a bird of this species can have but a limited 
range, and not finding it even in the list of birds of the Canary 
Islands given by Webb and Berthelot., or in any of the lists of 
African birds with which I am acquainted, I have ventured to 
call it “Regulus Maderensts” The sex of the two birds in my' 
possession was not noted, but from the brightness of their 
colours, which surpassed those of the Fire-crested, they were pro¬ 
bably males. This bird lives amongst the laurel forests, and 
principally amongst the Urze , or arborescent heath, m the least 
frequented parts of the island; the Portuguese give it the name 
of “ Abibe. 


The Spectacle Warbler (Cwruca conspicittata , Gould) is very 
locally distributed. It is found in brakes and bushes, at a some¬ 
what high elevation, and where the solitude is seldom disturbed 
by man. 

The Gray Wagtail (Motacilla hoarula , Linn.) is very common, 
frequenting the cisterns which arc attached to every house, as well 
as the streams, or levadas, where the washing is carried on, and 
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from its constant attendance upon the women engaged m these 
pursuit®, it has been admitted into the ranks of the sisterhood, 
under the local title of “ Lavandeira.” 

The Meadow Pipit (Anthus prat ends, Bechst.) is plentifully 
found on the cliffs and fields near the sea, and on the serras. It 
utters a low note, running along the ground, and never takes a 
long flight. The natives consider this bird sacred, and have 
some legend about its having attended the Virgin at the time 
of the nativity; its local name is “ Corre de Cainmho.” 

The Green Canary (Fringilla butyracea , Linn.) is the original 
stock of the bird so well known to us as the Yellow Canary. It 
has been well described by Dr. Hcmcken *, who had ample op¬ 
portunities of observing its habits throughout the year. During 
the breeding season it is very tame, haunting fearlessly the 
gardens m the midst of the town ; when the breeding season is 
over, it flocks with linnets and other birds, and it then chiefly 
frequents the fields and other less populous parts: its song is 
heard during the greater part of the year. The price of a good 
singing canary, either in Madeira or the Canary Islands, vanes 
from five to nine shillings, so that, m fact, it may be bought 
cheaper in London. The reason of this is, the difficulty which 
is experienced m rearing the wild birds from the nest, and the 
fact that, although an old bird will often sing soon after it is 
placed in captivity, it does not long survive its loss of freedom. 
The cross between the wild and the tame canary seems to pro¬ 
duce a bird which is both physically and vocally stronger than 
its domesticated ancestors. 

The Goldfinch (Fringilla cai'duclis , Linn.) is very common, and 
differs in no respect from our own. 

The Bang-Sparrow ( Fringillapetronia, Linn.) is universally met 
with m Madeira, on the bleak serras, on trees m the centre of 
the town, on rocks by the sea, &c.; thus differing m habits, 
though m nothing else, from the Ring-Sparrow of Europe. It 
is the only indigenous sparrow in the island. 

The “ Buff-breasted Chaffinch ” (Fringilla tintillon, Webb and 
Berth.) is nearly identical with the bird figured by Webb and 
Berthelot in their work on the Canary Islands. The Portuguese* 
name for it is u Tentilbiio.” It is very common in Madeira, and 
its habits are very familiar; it is occasionally seen m cages, 
although possessed of no singiug powers. I nave called it the 
" Buff-breasted Chaffinch,” not being aware of its yet having 
obtained any other English name. 

The Greater Redpolc, or Linnet (.Fringilla cannabina, Linn.), is 
here very abundant: as has been before remarked, it consorts, 
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out of the breeding season, with the Canary, Goldfinch, Buff¬ 
breasted Chaffinch, and other birds; its only local peculiarity is 
that of retaining its bright carmine colouring throughout the 
year. 

The “ Lesser Swift " ( Cyp&elus unicolor , Jard.) is mentioned in 
Brewster's Journal by Dr. llcineken under the title of “ Black- 
chinned Swift:" this peculiarity is, however, by no means universal 
amongst the specicR. I have several specimens m my possession 
with the chin almost as white as that of the common Swift: one 
of the chief differences between the two is m size, the umcolor 
being much the smallest; I have therefore called it “ Lesser 
Swift;" the tail is forked about an inch and a half, and the 
plumage is darker than that of the common Swift. The habits 
of the Swifts in Madeira differ from those exhibited by birds of 
that genus m England, and Dr. llcineken has assigned the true 
reason for this difference. Dr. lfeniekcn says*, “The Swal¬ 
low and Srupc arc said to be here periodical visitors, and the 
reason both for the migratory habits of these birds, as well as 
for the stationary habits of the Swift and Woodcock, is very 
readily to be found, I suspect, m one common cause, namely food . 
The Woodcock find its food about spring-heads, the margins of 
little mountain-nils, &c. These are neither dried up here during 
our hottest summers, nor frozen m the severest winters. The 
Swifts prey universally on insects, but throughout the summer 
on a moth winch abounds so on our most parched and sterile 
serraa, that what with the insects and the birds the place seems 
all alive. The Snipe requires a tolerable quantity of poachy, 
moist, decomposing soil for the production of its food, and this, 
even in winter, is both scarce and very local, whilst at other 
times there is not a square yard in the whole island; and the 
Swallow requires insects which are found only over streams and 
something approaching to rivers, which we make but a sorry 
figure in at the wettest seasons, and are entirely without six 
months m twelve." The common Swift [Cypselus murarius, 
Temm.) is not quite so plentiful as the Lesser Swift. Both 
species remain m the islaud throughout the year* 

The Ring-dove [Columha palumbus, Linn.) is an inhabitant of 
the forests on the north side of the island, and is generally to 
be found m the Funchal markets. 

The “Long-toed Wood Pigeon" ( Columba trocaz , Hein.) has 
been described by Dr. Heineken in Brewster's Journal: it answers 
to the Columha Umrivora of Webb and Berthclot, as given in their 
work on the Canary Islands. Dr. Heineken merely adopts the 
local name of Trocaz , by which the bird is known in Madeira; 
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and the name given by Webb and Berthelot 1ms reference to the 
nature of its food. It is more plentiful in Madeira than the 
King-dove, and its flesh is considered a great delicacy. A 
remarkable feature which it possesses, and which points to an 
adaptation for its habitat amongst large forest trees, is the great 
length of its centre toe, being more than an inch longer than 
that of the limp-dove ; I have therefore called it u Long-toed 
Wood Pigeon,” in default of any other English name. It has a 
silvery ring which goes all round the neck, and is darker m its 
general plumage than the Ring-dove. It feeds upon water- 
cresses, grasses, and the acorns of the Laurus feetens, Laurus in~ 
dica, and other trees growing m the forests on the north side of 
the island. 

The Rock Pigeon ( Columba livia , Bras.) is plentifully found 
on the sea cliffs and rocks, and m the ravines, which it inhabits 
all over the island. There is also a variety here of this bird, 
which appears to be darker m the colour of its feet and in its 
general plumage than the common Rock Pigeon. Purchas, in 
his early remarks upon Madeira, relates that “ at first the 
pigeons suffered themselves to be taken, not knowing, and 
therefore not fearing, a man.” 

The Red-legged Partridge (Perdix rubra , Briss.) is not un¬ 
common on the wild Berras, The running propensities of this 
bird make it difficult of access to sportsmen even on the flattest 
ground, and when the pursuit has to be carried on upon the 
sides of mountains which rise some GOOO feet above the sea, 
the toil would seem out of all proportion to the reward. The 
professional Ca^ador is consequently almost the only enemy 
which the Partridge meets with in Madeira. 

The Quail ( Perdix cotunux , Lath.) is more plentiful here than 
the Partridge, and approaches nearer to the habitations of man; 
it pairs, laying sometimes as many as sixteen eggs, and bringing 
off three or four broods m the year. The shooting this bird 
amongst the yam-gardens affords excellent sport. 

The Woodcock (Scolopaw rmticola, Linn.) is found chiefly on 
the west side of the island, and on the Paiil da Scrra is very 
plentiful. The native sportsmen generally shoot it m the evening: 
they wait till it comes to feed at the mountain rills, and often 
kill several on the ground at one shot. 

The Tern (Sterna hirundo , Linn.) appears mostly at the De- 
zerta Island, occasionally visiting various parts of the Madeiran 
coasts. 

The Herring Gull ( Larus argentatus , Brunn.) abounds every¬ 
where. 

The Cinereous Shearwater (Puffinus major , Temm.) breeds 
plentifully on the Deserts Islands. This bird, as well as the 
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Manks Shearwater with which it is sometimes confounded, i« 
salted by the natives and considered eatable. 

The Manks Shearwater [Puffinm Anglorum, Ray) is also very 
common. 

The Dusky Petrel (Puffinus obscurus, Teram.), another inha¬ 
bitant of the Dezertas, may be easily distinguished from the fore¬ 
going species, which it strongly resembles, by its inferior size as 
well as by the colour of its feet. The Anglorum has the feet of 
a flesh-colour, whereas m obscurus they are of a bluish ash- 
colour. Anglorum has likewise all the secretions yellow, but in 
the case of obscurus they are of a dark green colour. Both 
Anglorum and obscurus may be easily tamed, and will live upon 
almost anything. They run along the ground on their bellies, 
and use their curiously-shaped bills m climbing up the rocks. 
Their habits are crepuscular, and in the daytime they hide 
themselves m any holes or crannies within their reach. 

BulwcVs Petrel (Tkalasstdroma Bulwerti , Gould) has been 
described by SirW. Jar dine*, who says, “it is easily distinguished 
from any other by having the two centre tail-feathers elongated, 
as in the genus Lestris, and not even or forked like the other 
Petrels.” This Petrel is identical with that described by Dr. 
lleneiken under the title of Procellaria anginho ; and has also 
been called Puffinus columbmus by Webb and Berthclot in their 
work on the Canary Islands. Dr. Hemeken describes it as having 
no white about the rump or flanks, and as having the tail slightly 
forked . Mr. Yarrell has justly observed, that the squareness or 
forkedness of the tail in Petrels is an unfair criterion of spe¬ 
cies, as this property m a very great measure depends upon the 
age of the individual, and varies accordingly. The plumage of 
this Petrel is entirely uniform brownish-black, and it is very 
common on the Dezcrta Islands. 

The Forked-tailed Petrel (Phalassidroma Leachii, Temm.) is 
also found on the Dezertas. This bird was describedf under 
the title of Thalassidrmna Castro from a supposed difference 
which appeared to exist between the measurements of specimens 
from Madeira and those from other parts. Specimens from 
Madeira seemed to exhibit shorter wings and shorter tarsi, though 
the entire length of the birds was greater. The tails also of the 
Madeiran birds appeared to be square instead of forked. This 
latter characteristic, as has before been observed, forms no safe 
criterion; and Forked-tailed is not quite so distinctive an appel¬ 
lation for the species as might be desired. 

* Illustrations of Ornithology, by Jard. & Selb.; and Edinb. Joum. of 
Nat. and Geog. Science, Jan. 1830, p. 245. 
t “Sketch of Madeira/’ Murray, 1851, p. 123. • 

t Roque de Castro is the local name of this bird. 
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I have now come to an end of the list of birds which may be 
strictly called natives of Madeira. There are, however, many 
other occasional or accidental visitors to the island, and these 
come chiefly from the African coasts. The most common of 
these stragglers are the Sparrow-Hawk, Greenfinch, Hoopoe, 
Common Heron, Night Heron, Godwit (Black-tailed), Common 
Curlew, Greenshank, Great Smpc, Gailinule, Coot, Wigeon, and 
Kittiwake. 

The following is a list of the birds of Madeira, which, although 
it is the fullest I have been able to obtain, is capable doubtless 
of being much increased by future observers. 


Those marked thus * are natives of Madeira. 


Cathartes perenopterus, Temm. 
Falco msus, Ltnn. 

-subbuteo, Linn. 

* -tranunculus, Linn. 

* -buteo, Linn, 

♦Stnx flainmea, Linn 

Corvua corax, I Ann. 

-corone, Ltnn. 

Oriolus galbula, Ltnn 
Sturnus vulgaris, Linn 
Turdus lhacus, Linn. 

-musicus, Linn. 

* -merula, Linn. 

♦Sylvia rubecula, Lath. 

* -atncapilla, Lath 

-hortensis, Lath. 

♦Curruca conspicdlata, Gould. 
♦Regulus Maderensis, mihi 
Troglodytes'Europams, Selb. 
♦Motadlfa boarula, Ltnn 

-alba, JAnn. 

Alauda arvensis, Linn. 

♦Anthus pratenais, Bechst. 
Fnngilla eh Ions, I Ann. 

— domestica, Linn. 

* -butyracea, Linn. 

* -carduelis, Ltnn. 

* -petronia, Linn. 

* -tiutillou, Webb fy Bertkelot 

* -cannabma, Linn. 

Cuculus canorus, Linn. 
Musaphaga Afheana, Temm. 
UpupA epops, Linn. 

* apiaster, lAnn. 

> ispida, lAnn. 

♦Cypselus umcolor, Jard. 

— muranus, Temm. 

Hinmdo urbica, Linn. 

-mstica, Linn. 

-riparia, Linn 


Capnmulgus Europacus, Ltnn 
♦Ouiumbft trocar, Hem. 

* -paluiubus, Ltnn 

* -lma, Bmss. 

-ernfts, Lmn. 

-turtur, Ltnn. 

(Edicueinus crepitans, Temm 
Calidns arenaria. III. 
YanellitH enstatus, Meyer 
Chnradnus hiaticuln, Lmn 

-pluviaha, Lmn. 

Strepsilus interpres, Leach 
Cieoma nigra, Temm 
Arden cmerea. Lath. 

-ralloules. 

-russnta, Wagler 

— purpurea, Ltnn. 

-mmuta, Linn. 

-stellaris, Linn. 

-nycticorax, Ltnn. 

Platalea lcucorodia 
Limosa melanura, Lcisler. 
Numemus arquata, Lath. 

-phicopus, Temm 

Trmga pugnax, Linn. 

-subarquata, Temm. 

-vanabihs, Meyer. 

-cmerea, Temm. 

Totanus bypoleucos, Temm. 

-glottis, Bechst. 

♦Perdix rubra, Briss. 

* -coturnix, Lath. 

♦Scolopax rusticola, Linn. 

-gallinago, Linn. 

-major, Temm. 

Crex Baillouii, Temm. 

-pratensis, Selb 

Porphyrio Alleni. 

Gallinula chloropus, Lath, 
Fulica atm, lAnn. 
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Anser ftegetum, Steph, 

Mareca Penelope, Selb. 

Anas crecea, Linn. 

♦Sterna Inrun do, Linn. 

—— nigra, Linn 

-Dougalli, Mont, 

*Larus argentatus, Brunn . 

—— tnuactyluB, Lath. 

Lestris cataracte*, Temm. 

Colymbuis glaciahs, I Ann 

1 have the honour to remain, Gentlemen, 

Your obedient servant, 

Edward Vernon Harcourt. 

20 Portland Place, London, 

May 11, 1855. 

XXXIX .—On the Characters which distinguish the Vegetation of 
a Country, By M. Alphonsic DeCandolle*. 

The vegetation of any particular country or district always pre¬ 
sents more or less important and distinct characters. These are 
numerous; and few authors in writing Floras, or memoirs on 
botanical geography, ever think of enumerating the whole of 
them, still less of regarding them according to their actual 
degree of importance. 

These characters relate to the conditions of the classes, or 
great divisions of the vegetable kingdom, the families, genera 
and species, in the country treated of, and also to the analogies 
and differences presented by them in comparison with other 
regions. The following enumeration will show the multiplicity 
of these points. 

I. Enumeration of the Characters. 

1. Characters relating to Classes . 

Proportion of Phancrogamia and Cryptogamia, —In the actual 
state of our knowledge it is of very little use to seek to determine 
this proportion; and, moreover, if we knew it elsewhere than in 
Europe, it is doubtful whether it would present any true interest. 
The species being ill-defined and imperfectly known amongst the 
Cryptogamia, and the structure, appearance and position of 
these plants being extremely diverse, and usually without 
analogy with those of the Phanerogamia, it is difficult to say 
what would be the object or the result of such a comparison. 

Proportion of Dicotyledonss and Monocotyledons#. •— Few 
numerical data are so frequently given in botanical geography, 
and yet this proportion is usually inexact, and not very important 
to be known. 

♦ Prom the Bibhoth&jue Univorselle de Gen&ve for December 1854. 


Sula alba, Temm. 

Procellana mollw, Gouid. 

-Pacifica, Aud. 

♦Puffimis major, Temm. 

* -Angloruni, Temm. 

* -obscurua, Temm . 

*Tkttlassidroma Bulucni, Jard 

* -- Leucha, Temm. 

-pelogica, Temm. 
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It is not always correct, seeing that the Cyperace® and 
Gramme®, which constitute the greater portion of the Monoco¬ 
tyledons in most countries, and the Orchideai in some warm 
and moist regions, are precisely the families of the exact number 
of which we know least. There are many Floras, even of 
European countries, m which the number of Cyperacea? is very 
incomplete. As a general rule, the more completely the Flora 
of a district or province is known, the more does the proportion 
of Monocotylcdoncs increase; but this is probably not the case 
with the Floras of very extensive countries, from another cause 
to which 1 shall refer hereafter, a cause which has escaped the 
attention of authors who arc generally very judicious. 

The comparison of the numbers must not be made between 
countries of unequal extent, because the average area* of the 
species of Monocotylcdoncs is much larger, at least m our tem¬ 
perate and northern regions, than the average area of the Dieo- 
tyledoncs. In the Flora of a province, we meet with the greater 
part of the Gramme®, Cyperaceae, and Juncaeca* which exist m 
an extensive region around tins province. The more extended 
the space under consideration, the more are local species added 
to the Flora, and these are most frequently Dicotyledonca. The 
following are a few examples in confirmation of tins .— 

The Flora of the department of Mamc-et-Loire, by M. 
Gudpin (ed. 8), shows the proportion of the Monocotyledones to 
the Dicotyledones to be 1 : 8*2. The Flora of the same de- 

K ^tment, with several others of the centre of France, by M. 

reau, gives the proportion 1 *35; and that of the whole of 
France, according to the Botamron of M. I)uby, = l : 4*3. To 
give these fractions in a more complete and logical form, I will 
say that m the department of Mame-et-Loire the Monocoty¬ 
ledones constitute 23*7 per eent. of the phanerogamous plants, 
in the central departments of France (including the preceding) 
22*2 per cent., and m the whole of France 18*8+. 

If we could extend our observations to the whole of Europe, 

* The areOi in botanical geography, is the surface occupied by a species, 
a genus, or a family. 

t The cultivated species are excluded from these numbers We find 
the same differences in taking separate portions and the whole of the 
German Floras, between the Adriatic and the Baltic. Thus, m Dalmatia, 
the proportion is 1 : 3*6, according to M. Visiam’s Flora (vol. m, p. 390); 
in Lower Austria, 1 j 3*7 (Keilr. FI. Wien. p. xxxi); in Wiirtemberg, 
1x31 (Schubier and Martens, p. xv), in the Kingdom of Saxony, 1:35 
(Roichb. FI. Sax. ed. 1844); in Silesia, 1 : 8*2 (Wimm. and Grab. FI. 2. 
p. 95); in the province of Prussia, 1 : 3 2 (E. Mey. FI.). For the whole 
qf Germany the proportion, according to Fumrohr (FI. de Ratisb. p. xxxi), 
is 1 :37, or including the Austrian possessions on the shores of the 
Adriatic (Koch, Syn, ed. 1. p. lx), 1:38. 
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we should probably find a still greater proportion 1 of Dicotyle¬ 
donous species; for, without speaking of the secondary families, 
there are many more Graminese and Cypcrace© common to the 
two extremities of this vast region, than Composite or Legu- 
mmos». It is true that, in taking the proportion from very 
limited Floras, such as those of the environs of towns, we may 
sometimes find the amount of Dicotyledones nearly as great, or 
even greater, than m the entire province in which the town is 
situated*; but the environs of a town do not usually present 
all the varieties of station which are indispensable to species, 
and hence arise accidental causes which prevent the exemplifica¬ 
tion of the law. A town surrounded by hills or mountains will 
have more Dicotyledones, and one environed by moist meadows 
more Monocotyledones, than the general conditions of the region 
would lead one to expect. 

Of the two causes of error to which I have just referred, the 
former, the imperfect knowledge of the Monocotyledones of 
partially explored countries, is usually the most serious. The 
second, the unequal extension of the species, is of less import¬ 
ance; and it may, moreover, be got rid of by taking care only 
to compare countries of nearly similar extent. 

But there are more serious objections to the calculations in 
question. The Monocotyledones are far from being homo¬ 
geneous. What conclusions can be drawn from a number 
which includes Orchidece or Indeai, Palms, Graminese, Cype- 
racese or Juncacese, in very different quantities according to the 
countries, to be afterwards brought jnto comparison with the 
Dicotyledones ? Are the thousands of Orchidese, or the hun¬ 
dreds of Palms of Brazil, analogous to the Cyperace© or Lili- 
ace© of our regions ? and nevertheless it is to these, under the 
common name of Monocotyledones, that the Dicotyledones of 
different countries arc compared. The error is still further 
augmented by the custom of regarding the number of Mono¬ 
cotyledones as unity with regard to that of the Dicotyledones; 
for this apparent unity varies, and the elements composing it 
in some regions have tne value of plants with a simple, in others 
with a complex organization; in one place they are insignificant 
herbaceous plants, in another woody plants, or even large trees. 

I may also remark, that the frequency of the individual plants, 
and their influence on the vegetation of a country, have no rela¬ 
tion with the number of species in each group. 

From all these causes, therefore, the proportion of the species 
of Monocotyledones and Dicotyledones is an abstract fact, 

* Round Ratisbon the proportion is 1 : 3*5 (Furnrohr); round Vienna, 

1 : 36 (Ncilreicb); round Strasburg, 1 : 3*4 (KirsehL in Flora, 1843, 
vol. l p 196); round Wurtzburg, 1 : 3'3 (Scbenk, Flora, 1849, p. 61). 
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which may be calculated from Floras, but which is not evident in 
nature. 1 defy the most practised botanist to determine at the 
first glance what is the proportion of the two classes, even in a 
limited district. On the contrary, it is easy, at first sight, 
to say whether the Composite, the Lcgummosse, or evergreen 
plants predominate m a region, because these groups are mom 
homogeneous, more easily seized in their totality and compared 
to one another. It would at least be necessary, to give any 
importance to the proportion of the two great classes, that 
the composition of each should be added, particularly m the 
case of the Monocotyledones, the forms of which are so very 
different. 

Proportions of the Natural Groups superior to the Families, 
but inferior to the Classes .—Botanists have endeavoured to asso¬ 
ciate the families m groups inferior to the great divisions of the 
vegetable kingdom, but still founded upon positive characters; 
but these attempts are as yet too recent and too imperfect to be 
capable of employment in botanical geography. It would be 
premature to calculate the proportions of the species m these 
groups, which are only provisional, or at all events ill-defined. 
Other associations, of rather small botanical value, but which 
still repose upon very apparent characters, merit more of the 
attention of the geographical botanist. 

The proportions of the woody and herbaceous species, or of 
annual, biennial, perennial and woody species, whether mono- 
carpous or polycarpous; the proportion of species with fleshy 
leaves or stalks, or succulent plants; that or the species with 
compound, or with persistent and deciduous leaves,—these are 
elements that should be ascertained in every assemblage of 
plants. Each of these groups includes plants of various families 
or classes; but their importance m nature is evident. The 
number of woody species, trees especially, has an actual value, 
by reason of the aspect of forests and their positive action upon 
herbaceous plants. In this point of view, statistical observa¬ 
tions upon the extent of the forests in a country are by no means 
without value. I may even say, that a statistical table, shoWing 
the proportion of forests, cultivated land, meadows, marshes, &c., 
will give more information regarding the general vegetation of a 
country, than certain Floras which exhibit a great deal of learn¬ 
ing, and which are m high estimation amongst botanists. 

Some attempts have been made to arrange the forms of plants 
in certain categories, answering to the aspects they bear in 
nature. Von Humboldt*, and after him Meyenf, have distin- 

* K«s*i ttur U G^oarraphie de* Plantes, 4to, p. 31, and Tableaux de la 
Nature, 1661, ii. p, 22? 

t Grundria* der Pflanwangeogr. ni. p. 117. 

Ann. fy Mag. N Hist. Ser. 2. Vol. xv. 29 
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f uished in this manner from fifteen to twenty of what may 
e called physiognomic group* of plants. Thia is a means of 
facilitating the descriptions of travellers. There is certainly a 
great number of forms which are not sufficiently marked to 
enter into any one of these categories m particular; or rather, 
there arc forms which are so abundant and common, that they 
include the great majority of the species of every Flora. 
Hence* perhaps the little practical use that can be made of these 
divisions. 


2. Characters relating to the Families. 

Proportions of the Species of different Families to the Phanero - 
gamta . —The calculation usually made to express the proportions 
of the families m a country, supposes implicitly that the species 
of different families are equally abundant in individuals m the 
same country. This, however, is not the case, and we should 
probably arrive at a more correct idea by ascertaining what are 
the commonest species, and calculating the proportions of the 
families from these species. Unfortunately, the collection of 
data as to degrees of frequency is a difficult matter; where 
existing they are rather vague, and, for most countries, they are 
entirely wanting. 

Besides, the average area of the species varies according to 
the families and regions. Thus, under similar conditions, the 
more extended the space under consideration, the greater is 
the addition of different species belonging to certain families 
in which the »|>eeitic areas are limited m comparison with 
other families m which the areas arc larger. In a central 
region of Europe, for example, we meet with a small proportion 
of the Leguminosse, Labiate, or Composite, which exist in the 
whole of Europe, but with a large proportion of the Cyperacese, 
Juncacefe, or Uraminese; consequently, the proportions of these 
families will be very different, according as we regard the sup¬ 
posed central region or the entire continent. The former of 
these families will have a greater number in the whole of Europe; 
but, nevertheless, in the particular district, they will be of no 
greater importance than is shown by the local Floras, Let us 
see how serious this cause of error may be. We can only appre¬ 
ciate it in Europe, as elsewhere the enumerations of species of 
regions mcludea within others are either wanting or defective. 

I shall confine myself to the comparison of the Legummo&r, 
Composite and Graminese, as the Cyperacea; are often incom¬ 
plete, <>vcu in European Floras, and the other families are not 
sufficiently rich in species to render the proportions independent 
of errors and local circumstances, l shall take my examples of 
countries from the continent and under the middle latituaes. 

I shall first compare the department of Mainc-et*Loire ae- 
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cording to the Flora of M. Gadpm, the departments of the 
centre of France according to the Flora of M. Bureau, and the 
whole of France according to the Botanicon of M. J)uby. The 
cultivated species are excluded throughout*. 



Mame.et4.oire, 
(1304 Phan) 

Centre of France. 
(1030 Phan.) 

■Prance. 

(3615 Phan.) 

Species 

Proportion 
t,o the 
Pbanerog 

Species, 

Proportion 
to the 
Phanerog. 

Species. 

Proportion 
to the 
Phanerog, 

Leguminos® . . 

<yj 

0 070 

m 

0-071 

326 

0-087 

Com posit® . . 

m 

0091 

150 

0 102 

478 

0-132 

Gramme®, . . 

no 

0 084 

119 

0 077 

219 

0'0()9 


It will be seen from this how incorrect it would be to make a 
comparison between the proportions of the families iu a depart¬ 
ment of France and m a country of the size of Germany, ana still 
more in an immense region such as the United States or New 
Holland. 

By ascertaining the proportions of the Composite, Gramme® 
or Legummoa® as compared with the Pliancrogaima in all the 
departments of France successively, and taking the averages, we 
should not obtain the same proportions that would be found 
from the Flora of the whole of France; and the error would be 
sometimes m one direction, sometimes in the other, according 
to the relative specific areas of the three families. 

The following is another example, taken from Alsace and 
Germany. I shall compare, 1. the Flora of Strasburg by 
Kirschleger; 2. that of Baden, Alsace, Rhenish Bavaria, ana 
Schaffhausen by Grisselich; and, 8. that of Germany, including 
Istria and Switzerland, according to Koch, deducting the cul¬ 
tivated species. 



Strasburg. 
(960 Phan.) 

Baden, Alsace, dec. 
(1352 Phan.) 

Germany. 
(3131 Phan.) 

Species. 

Proportion 
to the 
Phanerog. 

S pedes. 

Proportion 
to the 
Phanerog 

Species. 

Proportion 
to the 
Phanerog 

Legummosae . . 

51 

0063 




0 057 

Composite . . 

105 

0109 


Kim 


0-129 

Gramme®. . . 

SO 

0 08.3 


■ 


0*069 


The variations are the same as in the preceding case; that is 


* To avoid a departure from custom, m a circumstance where it was a 
matter of indifference, 1 have allowed the weeds of cultivated lauds to 
remain* although they are not, properly speaking, spontaneous, and still 
less aboriginal species. 

29 * 
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to say, in the same direction, and with a not very different 
intensity. 

It way be objected that the addition to Germany of very dif¬ 
ferent countries, such as I stria, throws too much weight into the 
scale of the Leguminous© and Composite*?. There wifi always be 
some analogous circumstance in the consideration of a very ex¬ 
tensive country, but the following proportions show that without 
quitting Germany the same facts may be observed. M. Furn- 
rohr compares the proportions of the families m the environs 
of ltatisbon and in Germany proper, that is to say, not including 
Switzerland, Istna, and the province of Prussia. The propor¬ 
tions are as follows, when put into the form here adopted:— 

Rattabon, Germany. 

(1063 1’harterog.) (2006 I'hanerog.) 

Species. Proiwrtions. Species. Proportions. 


Legutnmoua;. . . 

■ . 58 

0*054 

177 

0*0(51 

Composite 

. . 115 

0 108 

352 

0121 

Gramme# . . . 

. . 80 

0*073 

205 

0*0/0 


Authors sometimes compare the proportions of the families 
in regions as extensive as the whole of Europe, or even still 
larger. If they happen to compare one of these immense regions 
with the environs of a town, or with a small island, the error 
resulting from the relative area of the species may rise to 4 or 5 
per cent., or probably even more in some exceptional regions and 
tor certain families. The influence of this cause will be par¬ 
ticularly great in countries where the species change rapidly from 
one district to the other, as for instance at the Cape, Brazil, 
Mexico, &c. 

Notwithstanding this cause of error and that arising-from the 
unequal degree of frequency of the species, it is certain that for 
countries of nearly similar extent, ana for families in which the 
average area of the species is not very different, these proportions 
possess some interest and deserve comparison. 

We may also ascertain that certain families have the greater 
part of their species collected together in a particular region of 
the globe, without taking any trouble about the proportion which 
they bear to the whole of the Phanerogamia in each region. 
This is a mode of looking at the question which sometimes leads 
to different results. 

As a genera] rule, two characters which it is essential to know 
may be derived from the study of the families:— 

1. In every country certain families predominate as regards 
the proportion of their species. This is the case with the Gra¬ 
mme# and Composites in Europe, the Leguminos® in the West 
Indies and most countries in the neighbourhood of the Equator, 
and the Froteacese or Myrtace® in Australia. 
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2. Certaiu families are characteristic by being peculiar to the 
region under consideration, or at least presenting a greater pro¬ 
portion than in other regions, either with regard to the Pha- 
uerogamia of the same region or to the species of each family. 
Thus, the Berbendeee arc characteristic of Chili; the Stylidicaeof 
New Holland; the Itesedaccae of the Mediterranean and adjacent 
region; the Cactacese of Mexico; and the Oxalidese of Brasil 
and of the Cape; &c. 

The total or nearly total absence of a family in a region, espe¬ 
cially when the conditions of climate might lead one to expect 
that it would occur there, is also a character that must not be 
neglected. 

Lastly, the combination of the families deserves notice, as well 
as the characters belonging to each m particular. Thus, the 
vegetation of the island of Juan Fernandes, consisting essentially 
of Composite and Ferns, must present a very different aspect to 
a vegetation m which the Composite are associated with the 
Leguuunosne, or the Ferns mixed with Aroidese or Orclndca*; and 
as the principal families combine by threes, fours, &c., Floras of 
excessively various characters are produced* 

3. Characters relating to the Genera. 

The indication of the genera which include the greatest 
number of species, or winch are most apparent from the number 
of individuals, is also a mode of depicting the ensemble of the 
vegetation of a country, to which many, even superficial, travellers 
have paid attention. Unfortunately this character is not sus¬ 
ceptible of great precision, and is applied with difficulty to the 
comparison of one country with another in consequence of the 
multitude of genera, the want of a complete enumeration of the 
species of many regions, and the great number of genera which 
occur in two or more adjacent or even distant regions. 

Here, as with the families, we may remark the predominating 
and the characteristic genera. 

4. Characters relating to the Species. 

The presence of a species in a country is always a diameter 
in itself, but the number of the species is so great, that it is im¬ 
possible to attend to all the facts of this nature. It is sufficient 
in general to ascertain,— 

1* The commonest indigenous species, paying particular atten¬ 
tion to the trees and to the species which predominate in the 
principal stations of the region under consideration. 

%. The remarkable and charactei'istic species, that is to say, 
41)01*0 or less abundant in the country, but of a nature to strike 
a botanist, and not existing in the neighbouring countries. 
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8* The cultivated species, especially those which belong to 
agriculture* 

The number of species relatively to the surface may also be 
ascertained, particularly that of the species peculiar to the 
country under examination. 

The ascertainment of these numerical elements is useful, but 
their employment requires some previous reflections, to which 1 
shall now direct attention. 

5. Variety or uniformity of Vegetation . 

The vegetable forms in a country may be varied, cither by the 
diversity which they present m different districts, or by the 
abundance of different forms m each district. In the former 
case it is advisable to distinguish different regions or zones and 
to consider them separately. This is done, for example, in 
mountainous countries, in which several degrees of elevation 
present plants for the most part different. 

When there is an intimate mixture of vegetable forms in the 
country under consideration, it is necessary to employ statistical 
processes. The number of different species is calculated, and 
afterwards their proportions according to genera and families. 

In order that these numbers should have an equal comparative 
value in different countries, and even, I may say, an absolute 
value, it is necessary to acquire an idea of the mode in which the 
extent of surface modifies the proportions. At the first glance 
it is seen that the numbers change according to the size of the 
country, and that they change in different proportions, as the 
species, genera and families occupy ^ average surfaces of very 
different extent. Both theory and observation agree in showing 
that it would in fact be incorrect to compare numerical pro¬ 
portions founded ou regions of too unequal magnitude*. 

If, in the environs of a town, on a space of a hundred square 
leagues, for instance, we find 1000 species of Phanerogamia be¬ 
longing to 400 genera and to 100 natural families, which gives 
10 species, 4 genera, and 1 family for each square league, and 
also species for each genus and 10 for each family,—the pro¬ 
portions will he quite different if the circle be extended, even 
supposing *fchat there is no alteration in the character of the 
vegetation. We shall arrive much more quickly at the limit of 
some of the species than at that of the genera, and especially of 
the families. The species which have disappeared will be replaced 
by others, more rapidly than we shall meet with new genera or 
families, in consequence of the relative areas of these groups. 
Thus, taking a large province in which the supposed town is 

* Many botanists* not much accustomed to tine numerical methods, 
have fallen into this error. 
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situated* including, for example, an extent of1000 square leagues, 
we shall have perhaps to add 200 species to the Flora, but not more 
than 2 or 3 genera, and hardly a family; this would give 1 *2 species, 
0*4 genera, and 0*1 family to the square league of the province, 
and 2*9 species for each genus, and 11*8 to each family. If the 
surface be still further extended, and we imagine for example a 
vast country including this province and several others, making 
in all 20,000 square leagues, the Flora will perhaps possess 
2000 species, 500 genera, and 103 or 10*1 families. The pro¬ 
portions will be, 0*1 species, 0*02 genera, and 0*005 families to 
each square league, and 4 species to each genus, 19 to each 
family. Thus, the more extensive we suppose the surface of a 
country to be, the greater (the vegetation remaining homo¬ 
geneous m other respects) will be the diminution m the number 
of species, genera and families to the square league, and this will 
take place more rapidly in proportion m groups of higher rank; 
the larger the country also, the more will the number of species 
m each genus and family be increased. 

We might confer upon these arithmetical relations the form of 
more precise general laws, by employing the average values of 
the areas of the species, genera and families, such as our re¬ 
searches have shown them to be, but this would be of little 
use, because the different countries and different groups of pha¬ 
nerogamous plants always depart more or less from the average 
values founded upon tnc totality. A mathematician would 
perhaps see with pleasure the changes which the areas combined 
with the surfaces introduce into the relations, but naturalists 
prefer a demonstration founded upon particular cases. 

With this object I shall compare these Floras, included the 
one within the other, and of which I have already made use; 
that of the department of Maine-et-Loire (the ancient Anjou) by 
M. Guepm (ed. 8.1845), that of the centre of France, including 
this department with several others, by M. Boreau, and that of 
the whole of France according to the ‘ Botamcon Gallicum } of 
M. Duby. 

After deducting the cultivated species from each work, and 
reducing the families to a uniformity with those of the * Botam¬ 
con/ I obtain the following numbers:— 


Mame-et- Loire. . . 
Centre of France . . 

France. 


Surface * in 



2600 

27,000 


Species 

1304 

1530 

3616 


Genera. Families. 

473 83 

636 m 

739 103 


* The surface of Miunc-ct-Lmre, and that of tit© departments included 
ta M. Bureau’s Flora, are given by the authors themselves. The surface 
of France in leagues is derived from the new 1 Geographical Dictionary * 
of M. Lan girds. 
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It will be seen that if we regard the munbers of the Flora of 
Maine-et-Loire as unity, the augmentations are— 

M&tac-et* Centre of 
Loire. France. France. 

For the surfaces . . = l : 7*14 : 73 

For the species . . ss: I * 1*17 : 2*77 

For the genera , . . =s 1 i 1*13 : 1*56 

For the families . . . = 1 : 1*02 : 116 

Calculating then by the square league, we shall obtain for 
one league— 

Species. Genera. Families. 

Mame-et-Loire ... 3*6 1*3 0*24 

Centre of France . . . 0*5 0*2 0*03 

France. 0*17 0 04 0*02 

Lastly, the proportion of the species to the genus and family 
is— 

Species to Specie* to 
the genu*. the family. 

Mome-efc- Loire ... 27 14 

Centre of France. . . 2 8 17 

France .... 4*9 35 

For each of the fourteen districts of Silesia the number of 
species to the genus vanes betwceen 2*1 and 2*3, and the num¬ 
ber of species to the family between 8*2 and 10*1; but for the 
whole of Silesia the numbers are 2*8 species to each genus and 
14*4 to each family (Schneider, die Verth. &c. p. 210), and for 
the whole of Germany they are 4*2 and 19 (Koch). 

I might multiply these examples, liut a more general fact 
will be sufficient for the most complete demonstration. Of 
course the terrestrial globe is the largest region that wc can 
take into consideration ; its surface, deducting the parts covered 
by water, is 6,825,000 leagues; and if we suppose that there 
are 200,000 phanerogamous plants, which is one of the highest 
estimates that has ever been proposed, there would be for each 
square league 0*029 species, or say 0*03. Now the most 
restricted and even the poorest localities have an infinitely 
greater number of species to the square league. Thus, at the 
summit of the Pic du Midi de Bagn&res, there are 71 phanero¬ 
gamous plants upon a surface of 200 metres (Ramond); in 
Scotland, on the most monotonous peaty plains, there are from 
50 to 100 Phanerogamia in a square English mile; and in the 
environs of London, which do not possess a great abundance of 
spontaneous plants, 400 species have been counted in a square 
mile (Watson, Phyfcol, 1838, p» 267). 

In the entire vegetable kingdom, that is to say, for the whole 
surface of the earth, there are about 12 species to each genus 
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and 50G to each family, whilst all the separate Floras, even 
those of large countries, arc far from presenting such high 
numbers. 

This will show how troublesome it is to compare the propor¬ 
tions of the species by genus or family, and also the number 
of species in relation to the surfaces, between countries of very 
different extent, as for instance between a small island and a 
continent, an isolated summit or a small alpine zone and a 
larger subalpme region, or a great northern country. Never¬ 
theless these comparisons have been made even by esteemed 
authors, but it is always necessary to study methods before 
employing them, and m nothing is this more true than in 
statistics. 

6. Analogies with other Floras . 

There are other facts to be ascertained besides the resemblances 
and differences between the vegetation under consideration and 
that of adjacent countries, or those with an analogous climate. 
The relations and differences may exist m all the kinds of 
characters. We must of course endeavour to lay most stress 
upon the principal ones, and for this purpose it is necessary to 
acquire fixed ideas as to the relative value of the characters of 
vegetation. 

II. Relative Value of the characters of Vegetation. 

Some geographical botanists appear to attach the greatest 
importance to numerical abstractions, probably on account of the 
precise form of documents of this nature. I cannot adopt their 
opinion, and precisely because I prefer exact methods, and 
exactitude does not always consist in preferring numbers to 
words, but in giving its true importance to every thing and 
every point of view. 

In endeavouring to comprehend and depict the general vege¬ 
tation of a country, I should first direct my attention to the 
characters which strike everybody, and which constitute the 
principal features of the picture. These characters may some¬ 
times be expressed bv figures, and then it is advisable to take 
advantage of them; but this is not always the case. The ordi¬ 
nary forms of language, if they express matters of greater 
importance, appear to me to be preferable to numerical characters 
of the second or third order. 

The general division of the soil , into marshes, pasture-land, 
forests, maritime districts, cultivated lands, &c., appears to me 
to be the thing which at the first glance furnishes the most 
just notion of the vegetation of a country. We have not only 
a physical character, such as the temperature and the humidity 
of the air, but for the forests and meadows also a botanical 
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character, and one of the most important. If the degree of 
Civilisation of the country allows us to ascertain exactly the 
proportion of these great kinds of station, it will be well to give 
it in a numerical form. In this case the numbers express what 
is essential to be known, m an exact and condensed form. 

After this, I regard it as important to ascertain the commonest 
species in the stations which occupy the greatest amount of space > 
and in particular the social arborescent species, that is to say, 
those of which the forests are exclusively composed. In highly 
cultivated countries the indication of the principal agricultural 
species is almost of equal importance. 

In the third degree of importance 1 should place the enume¬ 
ration of the principal genera, the indication of the predominant 
and characteristic families, the frequency or rarity of certam 
great physiognomical categories, such as succulent plants, ever¬ 
greens, annual plants, &e. 

Lastly, I should give the lowest place to the characters which 
only a botanist can discover, or which result solely from a com¬ 
plete investigation, and from calculations made from books,— 
such as the indication of rare species, the proportion of the 
Dicotyledoncs to the Monocotyledones, the total number of species , 
genera and families, that of the sjwcics peculiar to the country , 
and the average number of species to the genera and families . 

The analogies and discrepancies, m relation to other countries, 
have more or less value according as they repose upon one or 
other of the character8, of very different degrees of importance, 
to which I have just referred. These Reflections appear to me 
to be adapted to the guidance of the authors of Floras, and 
travellers who describe vegetation. They show to the former 
that there are some numbers which it is useful to calculate, and 
others that are useless or even deceptive; and to the latter that 
certain essential facts are not evident on the spot or to the eyes. 

PROCEEDINGS OF LEARNED SOCIETIES. 

ZOOLOGICAL* SOCIETY. 

January 24, 1854.—Dr. Gray, Vice-President, m the Chair. 

A Monograph of the Genus Ruticilla. By P. Moore. 

Genus Ruticilla (Ray), Brehm. 

Syn. Ficedula, Boie. Phoenicura, Swains. Chaimurromis, Hodgis.* 

1. RxmciLLA phoenicura, Linn. 

Syn. Motacilla pheemeurus, Linn. S. N. i. p. 335. 

Sylviaphwmcurus, Lath. Ind. Orn. ii. p. 511; Gen. Hist. vii. p. 21. 

Ruticilla sylvestns, Brehm, Vceg. Doutschl. p, 353. t. 21, f, 4. 

* Altered to CkaumrrtortM by Agassiz, iu Ids ' Nomenclator Zoologtcu»\ 
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Phcenicura ruticilfa t Swains. Glass, of B. ii. p. 240. Gould, Birds 
of Bur. t. 95. 

Ficedulu pkcemcura, Boie, Isis (1822), p. 553. 

Phmmcura murana, Swains. Fauu. Bor. Amer. ii. p. 489. 

Muticilta phwmcurus ) Bonap. Geogr. Corap. List of B. p. 15, et 
C. G. Av. p. 296. G. II. Gray, Gen. of B. i. p. 180. Blyth, Journ. 
A. S. Beng. xvi p. 133, Catal. B. Mus. A. B. Beng. p. 108. 

? Phrmicura albtfrons , Brandt. 

The Redstart* Bewick. 

Hab. Europe; W. Asia; N. India. In Mus. East India Company. 

2. Ruticilla piifKNicuRoimop, nobis. 

Forehead, lores, ear-cover ts, throat and breast black, extending 
much lower down on the latter than iu H. phcrnicura ; crown, neck, 
back and upper wing-covcrts ash, with a rufous tint, the ash palest 
on the crown; wings brown, with the edges of the extenor webs 
paler, from breast to \ent, under wm^-coverts, upper and lower 
tail-coverts and tail (except the two ineduu feathers which are brown) 
rufous. Male. 

Length, 5 inches ; wing, 3, the first primary being a £ inch longer, 
and the second a j inch shorter than in k> phoenicura ; tail, 2£; 
bill to gape, more elongated, not so broad at base, and it is also 
a trifle longer; and tarsc, {J. 

Hab . N. India. Iu Mus, East India Company. 

This species is closely allied to R. pheerncura, but is readily di¬ 
stinguished from it in the absence of the white on the front of the 
crown. 

3. Ruticilla tithys, Scopoli. 

Syn. Sylvia hthys, Scopoli, Ann. i. p. 157. Lath. Ind. Orn. ii. 
p. 512; Gen. llist. vii. p. 23. 

Ruticilla hthy a, Brchm, Vceg. Deutschl. p. 365. Gould, Birds 
of Eur. t. 96. G. R. Gray, Gen. of Birds, i. p. 180, et Cat. Brit. B. 
in B. M. p, 62. Bonap C. G. Av, p. 296. 

? Motacilla erythacus , Linn. S. N. i. p. 335. 

f Motacilla yibraltariensts, Gin el. S. N. L. i. p. 987. 

?Motacilla atrata , Gmel. S. N. L, i. p. 988. Lath. Ind. Om. ii. 
p. 514 (nec Lath. Gen. Hist.), 

The Black Redstart, Eyton. 

Hah , Europe ; W. Asia ; N. Africa. 

4. RtmcitXA nipalknsis, Hodgson. 

Syn. Phcemcura nipalensis , v. atrata , Ilodgs. Gray’s Zool. Misc. 
(1844) p. 83. 

Syhfia atrata , Lath. Gen. Hist. vii. p. 26 (nec Gxnel. et Lath. Ind. 

Qra.L 

Pnoenicura atrata, Jard. et Selby, Ill. Ind. Om. t. 86. f. 3. Sykes, 
P. Z. B. (1832) p. 92. Jerd, Madras Journ. x. p. 267. Blyth, 
Joum. A. S. Beng. xi. p. 190. 
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RuticUla attain , G, II. Gray, Gen of Birds, i. p. 180. Ilodgs. 
Cat. B. of Nep. p. (58. 

RuticUla indica , Blyth, Catal. B. Mus. A. S. Beng. p. 168 (1850). 
Bonap. C. G. Av. p. 296. 

Black Indian Redstart , Jarcl. et Selby, 

Thirt~htra (t e Shaker), Ilind., Jerdon 

Thxrthir Kumpa, Plains, llo)le 

Phirira or Idfgitrdt, Bcug., Dr. F. (Bueli.) Hamilton, MS. ii. p 94. 

llab . India generally. In Mus East India Company. 

“This species is very common in most parts of India during the 
cold weather, but more so in the table-land, 1 think, than m the Car¬ 
natic. It is solitary, frequenting wooded places, gardens, hedges, old 
wails and out-buildings, being often seen about the roofs of houses. 
It feeds on the ground, on wasps, ants, and various other insects. 
Has a most peculiar quivering motion of its tail, especially after 
feeding.”— Jerdon. 

5. Ruticiixa Hodgson i, nobis. 

Syn. Phfpntcura ruttcdla, Ilodgs. Gray’s Zool. Misc. (1841) p. 82 
(nec Swams.). 

lluticiUa Reevesn , Ilodgs. Cat. Birds of Nepal, p. 67 (nec J. E, 
Gray). 

Phaw cur a Reevesu , Blyth, Juuru. A. S. Bcng. xii. p. 963 (nec 
J. E. Gray), 

Ruticdla erylhrogastra , Blyth, Cat. B. Mus. A. S. Beng p. 168 
(nec Guldenst.). 

Tharcapm , Nepal, Hodgson. 

JIab. Nepal. In Mus. East India Company. 

Male: forehead, lores, ear-cowrts, throat and breast black, fore 
part of crown clear white (much narrower than m R phwnicura ), hind 
part of crown, neck, back and upper wing coverts fine ash, lightest 
on the crown, wmgs above dusky brown, the exterior margin of the 
basal half of the secondaries white, forming a patch ; from the breast 
to vent, under wing-coverts, rump, upper and lower tail-coverts and 
tail (except tlic interior and exterior margins only of the two middle 
feathers which arc dusky brown) rufous. The female may be readily 
distinguished by a general puffy appearance, and by the relative length 
of wing, &c. 

Length, 6 inches; wing, 3J ; tail, 2$ ; bill to gape, $ ; and tarse, 

6. BuTicn.LA auFOGULARifi, nobis. 

Male: crown and back of neck mixed grey and ash; lores, ear- 
coverts and sides of neck black , wings and medial tail-feathers dark 
brown; apical margin of the exterior web of the outer tail-feather 
dusky; smaller wuig-coverts (except the feathers immediately on 
the shoulder), scapulae, basal portion of the speculars, and apical 
margins of the greater wing-coverts white; exterior margin of the 
secondaries pale rufescent; throat and breast, back and upper tail- 
coverts and tail rufous; abdomen, uuder wing- and tail-coverts pale 
rufescent. Female: cinereous brown above, rufescent beneath $ wings 
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dark brown, margined with pale rufescent; lower part of back, upper 
tail-covcrta and tail rufous, the two medial feathers dark brown, ex¬ 
terior margin of the outer dusky. 

Hab. N. India. In Mus. East India Company. 

7. Ruticilla ERYTHROG4STRA, Guldenstadt. 

Syn. Motactfla erythrogastra , Guldenst Nov. Comm Petrop. xix. 
p, 469 t 16, 17- Gmel. 8. N. L 1 . p. 975 

Sylvia erythroyastra , Lath. Ind. Orn. 1 . p 503 ; Gen. Hist. vii. 
p. 27. 

MotariVa ceramiia , Pallas, Zoogr. 1 p. 478, 

JluhciHa yrandts* Gould, P. Z. 8. (1849) p. 112 

ItuUciHa enjthrogastra, Bonap. C. G. Av. p. 296. Gould, Birds 
of Asia, t 50. 

The Chesfaut-belhed Warbler , Lath. 

Ilab Cashmere, Kumaon , Nepal (No. 969. Hodge. Catal ). In 
Mus East India Company. 

"This species frequents the gravelly hollows of the Caucasian tor¬ 
rents during the whole of the summer, and migrates southward, in 
scaich of food, on the approach of winter ; it runs along the banks of 
rivers , is restless, hut not fearful, often moving its tail while sitting 
on the low shrubs , it makes its nest among the branches of the sea 
buckthorn, of the berries of winch it is very fond.”— Gtifdenstadt . 

8. Hu 11 cn.UA Viconai, nobis. 

Female : above, head, neck and back cinereous; wmgs dusky, with 
paler margins, beneath rufescent; upper tail-coverts and tail rufous, 
the two medial feathers dusky, as is also the extenor web of the 
outer and tip of each feather, but palei , bill and legs black. 

Length, 7 inches, wing, 4j , first (pull IJ inch shorter than the 
second, the third ^ longer than the second, fourth and fifth equal 
and longest, the third and sixth equal and but a trifle shorter than 
the fourth and fifth, the seventh a } inch louger than the second, 
the eighth J shorter than the second , tail, 3 ; bill to gape, £; and 
tarse, 1. 

Ilab. N India. I 11 Mus, East India Company. 

This may eventually prove to be the female of a species allied to 
JR. erythrogart)a, but having no white wing-patch. 

9. Ruticilla aurorea, Pallas. 

Hvn. Motanlla aurorea, Pall Zoogr i. p. 477• Kittl. Kupf. Voeg. 
t. 2(>. f. 1. Gmel. S. N. L. 1 . p. 976. Lath. Hist. vii. p. 92, 

Phoemmra Reevesti, J.E. Gray, Zool. Mist* (1832) p. 1. M*Clel« 
land, P. Z. 8. 1839, p. 161. 

Itutinfla aurorea , G. II. Gra), Gen. of Birds, 1 . p. 180 (excl. syn.), 
Bonap. C. G. Av. p 296. 

Lmciola aurorea , Schlegel, Faun. Japon. t. 21 t>. 

Daurian Warbler, Lath. 

Reeves's Redstart , Gray. 

Ilab . Assam; China; Japau. In Mus. East India Company. 
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Male; forehead, lores, ear-corerts, throat, fore part of breast, back, 
upper wing-coverts, apical and basal portion of the secondaries and 
tertiaries, and the two medial tail-feathers black; exterior margin of 
the outer tail-feather and apical margin of the rest dusky black ; me¬ 
dial portion of botli webs of the secondaries and tertiaries white, 
crown of head and back of neck slaty ash, rather whitish above the 
ear-coverts, breast, abdomen, under wing-coverts, upper and lower 
tail-coverts and tail (except as above) rufous. Female * above brown, 
the wing-patch rufeseent white , beneath rufcsccnt, upper and lower 
tail-covertb and tail (except, the medial feathers of the latter which 
are dusky brown) nitons , bill and legs black. 

Length, 5 inches, wing, 3, tail, , bill to gape, 5 > and tarse, £ 

10. RlTTICILI.A LETTCOPTKKA, Blyth. 

Syn Phana cur a leucaplera , Blyth, Jouni A. S. Beng. xii. p. 902. 

Rutiafla leucoptera, Blyth, Journ A S Beng \vi p 131, Catal. 
B. Mus, A. S. Beng. p 1 08 G. It. Gray, Gen of Birds, 1 . p. 180. 
Bonap C. G. Av. p. 29(i 

Hah. Malacca; .Java, lri Mus As. Sop. Bengal. 

“ Stxc of It. phanucura* and much resembling 111 plumage R* mpa- 
but snmllei and the wings much shorter than in the latter 
species , it is also generally similar to R pheptneura, but has no white 
on the forehead, which, with the crown, neck, and fore part of the 
back, are ash-grey, the middle of the hack is black, as are also the 
lores, eai-coverts, throat and breast; and the rest of the under parts, 
with the rump ami tail, except the medial feathers of the latter, arc 
bright ferruginous, the extenor web of the outermost tail-feather being 
marked with dusky ; wings dusky, having a large white patch occu¬ 
pying the base of the secondanes and tertiaries, extending over both 
webs of each feather, bill and feet black. According to season, the 
dorsal plumage is margined with brown edgings, the under parts 
more slightly with greyish, and the wmg-covcrts with brown. Fe¬ 
male plain brown above, paler beneath, with rufous talk and the same 
great white wing-patch as in the male. 

“Length about G inches, of wmg, 2 J , tail, 2 f ; bill to gape, 4 ; 
tarse, J.” 

11. JtlJTICILLA CAERELKOCEPIIALA, Vigors. 

Syn. Pharm cur a cccruleoccph ala. Vigors, P. Z. S. 1830, p. 35. 
Gould, Cent, of Birds, t. 25. f 2 Blyth, Journ. A. S. Beng. xi p. 190. 

RnttctUa coiruteocepkata , G R. Gray, Gen. of Birds, i. p. 180. 
Ilodgs. Gatal. B. of Nep p. G 8 . Blyth, Jouni. A. S. Beng. xvi. p,134 • 
Catal. B. Mus. A. S. Beng. p. 168. Bonop. C. G. Av. p, 296. 

Hah . N. India. In Mus. East India Company. 

12. Ruttcilla schirticeps, Hodgson. 

Syn. Phacmmra schitthceps, Ilodgs.Gray’s Zool.Miao.(1844)p.S3, 

Ruti cilia sckisticeps, Ilodgs. Catal B. of Nep. p. 69 , etApp. p.153. 

Hah. Nepal (No. 813. Ilodgs. Catal.). 

“Side of the head and nock, hack, wings and tail black; top of 



455 


Mr. F. Moore on the gonm Ruticilla. 

the head pale slaty blue ; throat and large patch on each wing white; 
lower part of breast and abdomen rufous chestnut. 

** Length, 6 inches ; wing, 3 niches 4 lines ; bill from gape, 7 lines; 
tarse, 10 J lines.'* 

The only known example of tins species is in the British Museum 

13 Ruticilla NifiKonuLAius, nobis. 

Crown of the head slaty bine, lightest on the forehead , lores, ear- 
coierts, throat, back of neck, back, upper wmg-co\erts, two middle 
tail-feathers entirely, and the rest (except the basal portion) black , 
wings blackish brown, tin* scapulars, outer edges of the secondaries 
and under wing-coverts white , breast, flanks, belly, rump, upper and 
lowei tail-coverts and base of tail (except the two middle feathers) 
bright chestnut; the vent and undei tail-coveits have a few white 
feathers intermixed, bill and legs black. 

Length, (i inches, wing, 3J , tail, 2 J; , bill to gape, ** , tarse, j 

Hah Nepal (No, HI3* Ihxh/s Catuf ) In Mus East India 
Company 

This species is closely allied to K sdustircps, but differs in having 
the throat black instead of white 

11. Ruticilla ruoNiALib, Vigors. 

Syn. Phwmntra frontalis, Vigors, P Z S. 1831, p. 172. Gould, 
Cent of Birds, t 20 f 1 . Blyth, Jomu A S. Beng \i p 190 

Ruticilla frontalis, G. R. Gray, Gen of Birds, i p. 180. Ilodgs. 
Cat. B of Nep. p. 68 Blyth, Jotirn. A S. Beug. xvi. p. 134; 
Catal. B. Mas. A. S Beng t>. 108 Bonap G. Av. p. 296. 

Ruticilla mclanura , Less, llev Zool. (1840) p 265. 

Phwnicura tricolor , Ilodgs. Gray’s Zool. Mine. (1844) p. 83. 

llab N. India. In Mus. East India Company. 

15 Ruticilla in i uc; inosa, Vigors. 

Syn. Phaxucura fuhginosa, Vigors, P. Z. S. 1830, p 35 Blyth, 
Jonrn. A S. Beng xi. p 190 

Jtutmlla ftthgmosa, G R Gray, Gen. of Birds, i p.180. Ilodgs. 
Oat. B. of Nep. p. 68 Blyth, Jouru, A S. Beng. xvi. p. 134 ; Cat. 
B. Mus A S, Beng. p. 169. Bonap C. G. Av. p. 296. 

Pkwmcura plumhea , Gould, P. Z S. 1835, p. 185. 

Ruticilla simple j\ Less. Rev. Zool (18 40) p. 265. 

Phosmcura rubricauda, Ilodgs. Giay’s Zool. Misc. (1844) p. 82 
(the male). 

Phamicura hneovenfris, Ilodgs. MS (the female). 

Hub. N. India. In Mus. East India Company. 

u Found along rivers, near or among mountains, haunts rocks just 
appearing above the torrent. Feeds on coleopterous insects. Con¬ 
tinually spreading its tail out like a fan, and in a vibrating manner.” 
— Griffith. 

16. Ruticilla lrucockphala, Vigors. 

Syn. Phamicura leucocephala , Vigors, I\ Z.S. 1830, p. 35. Gould, 
Cent, of Birds, t. 26. f. 1. 
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Sylvia erythrogaetra y var. A, Lath. Hist. vii. p. 28. 

Ruticilla leueocephala y Less. Rev. Zooi. (1840) p. 265. G. R. 
Gray, Gen. of Birds, i. p. 180. Hodgs Cat. B. of Nep. p. 68. Blyth, 
Journ. A. S. Beng xvi. p. 1.34 , Catal. B. Mus. A. S. Beng. p. 169. 
Bonap C G. Av p. 296. 

Chaimarrorms leucocepkalus, Hodgs. Gray’s Zool. Misc. (1844) 

p. 82 

The White*capped Redstart 

Gtr-Chaondeea^ Hind., Ilardwieke. 

Kale* phoha, Molmn Ghats, Boyle. 

Hah . N India. In Mus. East India Company. 

“ This species is cvtiemelv common m the valley of the I)hoon, 
mid also in the lulls, along the banks of streams and rivers, flitting 
from rock to rock and stone to stone, and eternally shaking and 
spreading its tail .”—Hut tun. 

17. lUrnriLLA euythronota, Kverstnan. 

Syn. Sylvia en/thronofa , Eversm. Addend Pallas, Zoogr. Fasc. ii. 

Rail cilia erythro/wta, G li Gray, Gen. of Birds, i. p. 180 Bonap. 
0. G. Av. p 297. 

Hah . Caucasus (non \idi). 

ROYAL SOCIETY. 

February 15, 1855.—Thomas Bell, Esq , V.P., in the Chair. 

Note to a paper entitled 44 Contributions to the Anatomy of the 
Brachiopoda/’read June 15,1854 By Thomas H. Huxley, Esq., F.R.S. 

My attention having been called within the last two or three days, 
to an error m my paper on the Anatomy of the Biachiopodn, 
published m the Annals for October, 1851, 1 beg to be allowed to 
take the caihest opportunity of coirecting it. At p. 289 of that 
paper the following paragraph will be found ; — 

44 In 1843, however, M Vogt’s elaborate Memoir on Lingula ap¬ 
peared, in which the true complex structure of the 4 heart* in this 
genus w’as first explained and the plaited * auricle* discriminated 
from the 'ventricle,* and in 1845, Piofessor Owen, having appa¬ 
rently been thus led to re-examine the circulatory organs of the Bra- 
chiopoda,** &e. Ac. 

Now, in point of fact, though M. Vogt does describe and accu¬ 
rately figure the structures called 1 auiicle* and 4 ventricle’ m Lw- 
gula* t yet he has not only entirely omitted to perceive their con¬ 
nexion, or to indicate the 4 auricular* nature of the former, but he 
expressly states that the so-called 4 hearts* are 44 simple, delicate, pyri¬ 
form sacs’* (p. 13). 

I presume that my recollection of M. Vogt’s figures was more 
vivid than that ol his text; for having been unable, notwithstanding 
repeated endeavours, to re-obtuin the memoir when writing my paper, 

* News Dcnkscliriften der allgcmemen Schweizemclien GcselUcbaft fur die 
gesammten Naturvvissenscbaften. Baud Y1I, 
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I felt justified in trusting to what seemed my very distinct recollection 
of its sense. I hud the less hesitation in doing this, as m M. Vogt's 
subsequently published * Zoologische Briefe*/ he gives the received 
interpretation to the parts of the so-called ' hearts ? without any in* 
dication of a change of opinion. 

I make this statement in explanation of what might otherwise 
seem to be great carelessness on my part, and for the purpose of 
further pointing out that M. Vogt not having made the supposed 
discovery, it is quite impossible that Professor Owen’s researches 
should have been suggested by it. 

April 26.—Sir Benjamin Brodie, Bart., V.P., in the Chair. 

“Observations on the Anatomy and Affinities of the Phyllirrhoe 
bucephala (Peron)/* By John Denis Macdonald, Esq., Il.N., As¬ 
sistant-Surgeon of H.M.S.V ‘ Torch/ 

As the true position of Pcron's genus Phyllirrhoe , and even the 
very existence of the animals composing it, have been matters of 
doubt to zoologists, during a late cruise to the Fiji Islands I deter- 
mined to ply the towing-net with a little rnoic diligence than usual, 
hoping to obtain a few of these almost hypothetical beings, and was 
rewarded by the capture of many specimens. 

Some were taken in the neighbourhood of Lord Howe’s Island, 
S lat, 31° 31", E. long. 159° 5", some near Norfolk Island, S. lat. 
29° 2 M , E. long. 168° 2", und others, although m smaller numbers, 
in different paits of our track They generally made their appear¬ 
ance after dusk in the evening, and presented a great diversity in 
size, form and other external characters, winch is due to changes in 
the muacuhu system, a variable amount of pigment-spots, &c. In- 
deed at first I fully believed that several distinct species had been 
brought up together, but this idea was abandoned when I observed 
the most dissimilar forms gradually assume so close a resemblance 
to each other, as ultimately to render it difficult, to distinguish them. 

From these facts I am much inclined to tlunk that the three spe¬ 
cies described by Quoy and Gaimard, viz. P amboinenms. P . punc- 
tulata and P. rubra , P. Lichtcnstemi ( Eurydice Lichtenstemii of 
Eschscholtz) and P, rosea of D’Orbigny, are all referable to Peron's 
original species jP, bucephala . 

The body of Phyllirrhoe is elongated in form and compressed 
laterally, presenting for description an anterior and posterior extre¬ 
mity, a right and left surface, and a dorsal and ventral border. The 
head is surmounted by two lengthy, somewhat flattened and acumi¬ 
nate tentacula; the eyes lie beneath the skin, not being visible ex¬ 
ternally, and the mouth is in the form of a short truncated proboscis, 
with a vertical opening. The oval-shaped body is on an average 
about one inch and a half in length, which is something over twice 
the measurement from the dorsal to the ventral border taken at the 
middle or broadest part, The tail is quadrilateral in figure, gradu- 

♦ Frankfort, 1851, vol. i. p. 98*. 

Am . Mag, N* Hist . Ser, 2. Vol . xv. 
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ully widening towards its posterior border, which is exceedingly 
thin. The outer integument is perfectly transparent and lined by 
muscular bundles, disposed longitudinally, and somewhat more than 
their own breadth apart. These communicate with one another by 
oblique branching blips, which thus form a kind of network enclosing 
long lozenge-shaped spaces. Here and there nerve-trunks of con- 
sidcrable size accompany the longitudinal bundles, dividing off into 
smaller twigs, which distribute themselves at pretty equal distances 
in a direction more or less perpendicular to that of the muscular 
fibres. Scattered about at mcgular intervals amongst these struc¬ 
tures aic numerous reddish-biovvn pigment-spots, in the centre ot 
each of which a cleai vesicle is generally distinguishable. As above 
alluded to, the actual tint of tins pigment, and the idative number 
of spots deposited within a certain space, determine both the general 
quality and the depth of colour which are found to vaiy so much m 
different specimens of Phylltrrkoe . 

The alimentary canal ot this creature consists ot a muscular tube 
lined with mucous membrane, extending without flexure from the 
mouth to the vent. It commences anteriorly in an oral dilutution, 
in connexion with which we notice u pair ot latcial homv jaws arti¬ 
culated with each other supcrioily, and beset with very minute and 
sharp-pointed teeth along the cutting edge, altogether much resem¬ 
bling those of Ghtucus, and a lingual libbon gradually increasing in 
diameter from befoie backwards, and supporting a pavement of long, 
conical, flattened and giaccfully cmved teeth with fine denticula- 
tions at the base. I he central senes of plates being symmetiical, 
the large tooth in each takes up a middle position, bur in the lateral 
plates it inclines to the inner side. In some examples I have ob- 
scivcd certain lobulated bodies lying m contact with the buccal 
mass, and which I am disposed to regard ns salivary glands. The 
oesophagus is «hort, and suddenly expands into a moderately large 
stomach; and the latter, haung iecei\cd the biliary ducts near its 
posterior extremity, is continued into the rectum, which passes 
directly backwards some little distance, nnd ends in the anus, on the 
right side of the body, at the union of its postenoi and middle thirds. 
The liver in PhylUrrhor consists of four elongated, tubular, and sac¬ 
culated portions or lobes, disposed along the borders of the body, 
two lying above and two below the alimentary canal. Kueh of the 
superior hepatic glands opens by a distinct duct into the supero- 
posterior part of the stomach, while the ducts of the inferior ones 
unite to foira a common tube joining it at its infcio-posteiior part. 
The opposite or csecal extiemities of the two ariteiioi hepatic lobes 
end in the neighbourhood of the head, while those of the others 
extend to within a short distance of the tail. The secreting cells of 
these organs me of a inuuded 01 polyhedral foim, containing, be¬ 
sides the nucleus, a reddish-brown pigment and fatty globules. 

PhyllirrhoV possesses a simple systemic heiut, c onsisting of a single 
auricle and ventricle. This oigan lies upon the stomach, between 
the ducts of the two superior biliary glands; and a lurge vessel or 
sinus, with many circular constrictions in its walls, may be traced 
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towards the auricle, bringing back the aerated blood from the hinder 
extremity of the body. There arc no risible respiratory organs, but 
it is probable that the cutaneous surface permits of the necessary 
exposure of the blood to the air contained m the surrounding 
medium. 

The nervous system is well developed. The supra* and subccso- 
phageal ganglia, with their commissural choids, form a close ring 
round the gullet immediately behind the buccal mass. The audi¬ 
tory sacs, which are filled with vibratory otokonia. appear to lie be¬ 
tween both sets of ganglia, and the rudimentary visual organs, con¬ 
sisting each of a simple cell containing a refiacting globule imbedded 
in black pigment, are also m contuct with the neivous matter. Be¬ 
sides the actual distribution of the uerve« given of! from the cephalic 
ganglia, 1 noticed nodules of neurine lying at the base of the tenta- 
cula, communicating by commissural threads, and sending off each 
a principal nerve to the corresponding tentacle The ganglion- 
globules were lined with a reddish-coloured pigment, deposited 
round the vesicular nuclei, and when twigs ure given oft from the 
smaller nerves, both the homogeneous neurilemma and the contained 
nervous matter break up like a dividing vessel, without preserving 
the individuality of distinct nerve-tubes. 

The sexes are combined in Phyllirrhot 1 , the male and female 
generative openings lying close together on the right side of the 
body in the inferior gnstero-hepatic space, and before the anal aper¬ 
ture. The ovaries he in the inferior recto-hepatic space, varying m 
number from two to five, in general. They aic dnik-coloured, sub¬ 
rotund, and finely lobulatcd bodies, from the fore part of each of 
which a very delicate duct arises, and all the ducts unite to form a 
single tube, with a trifling increase in its diameter This common 
oviduct, lined by a pavement of trnnspuicnt epithelial cells, passes for¬ 
wards beneath the stomach m a fiexuous manner, and m the ltifenor 
gastero-hepatic space, it first unites with the duct of the testis and 
again continues its devious course until iL ends in the fundus of a 
much larger tube, whose lining membiane is armed with numerous 
conical and tooth-like processes, and to tins is appended u long ca*cal 
process much resembling the spermatheca of Ife/w tor example. 
The external orifice of the male generative apparatus lies immedi¬ 
ately posterior to that of the female oigans. The testis is lather 
small, subglobular in form, and closely connected with a shoit 
twisted tube*, much dilated at the middle pait, and coated ovei with 
a layer of dark pigment-cells. It is with this tube, as above noticed, 
the small oviduct communicates, in order, ns it would seem, to permit 
of self-impregnation, or to answer some other puipose, with the na¬ 
ture of which we are unacquainted; but there is also an intromit- 
tent organ, which, however, I have never seen properly exserted. 

As to the affinities of Phyllirrhoe with Gasteropoda, it may be ob- 

* I have distinctly traced the homologue of this tube in Pleropoda, Hcieroptda, 
and the Qatteropoda proper. 
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served that the animal is bisexual, that the eyes, like those of Ghmcu* 
and Ianthina , are very small and rudimentary, being closely applied to 
the ganglia ot the brain, after the manner of the acoustic Bacs, and 
that both Phyllirrhoi arid Glaucvs agree in possessing two lateral 
horny jaws, articulated with each other superiorly, and bordered 
with minute conical teeth. 

In the Glauctda, the branchice, which consist of simple papillary 
projections of the skin, are distributed in an equable manner over 
the dorsal region of the body; and any deviation from this arrange¬ 
ment would naturally tend, cither to a more definite localization, or 
still further dispersion. It is the latter modification which appears 
to have taken place in Phyllirrhov ; so that its respiratory vessels 
ramify minutely through the common integument, just as the vas¬ 
cular trunks analogous to those which break up m the pectinate gill, 
adapted for aquatic breathing, are subdivided, and spread themselves 
over the smooth wails of the lung-chamber in Pulmomfera. 

As respects its affinity to the Pteropods, here too the lateral jaws 
of Phyllirrhoi must be borne in mind, together with the almost com¬ 
plete suppression of the organs of vision. It is worthy of note also, 
that its acoustic capsules contain otokonia, as in Pteropoda, instead 
of single globular otohthes like those of Glaucus, and there is some 
reason to believe that the long tentacula, so called, are the homo- 
logues of the cephalic fins of Pteropoda. 

The particular fcatuies of Phyllirrhoi\ expressed in the last para¬ 
graph, also serve to distinguish it from the Hcteropoda, but it some- 
whut approximates this order m the general conformation of its body, 
which is elongated, laterally compressed, and presents a kind of pro¬ 
boscis at the anterior, and a rudder-fin at the posterior extremity. 
There is also, as it would appear to be, a ^mall remnant of the foot 
on the inferior thin margin ot the body, and the lateral undulatory 
motion of the animal in the water exactly resembles that of Cero- 
pkora , or Car maria. 

The heart of Phyllirrhoe , in common with that of Heteropods in 
general, holds a dorsal position. The auricle lies posterior to the 
ventricle, as in Cer'ophora and Firola f but the reverse is the case m 
Atlanta and Carinaria , the difference being due to the relation w hich 
the respiratory surface bears to the heart itself, lying in every case 
on the auricular side. Moreover it ib remarkable that the rectum 
is directed backwards in the former instances, but turns forwards in 
the latter, taking an opposite course to that of the circulation 
through the heart. 

It may be observed in conclusion, that in Hcteropoda the viscera 
are closely packed together so as to occupy the smallest possible 
ftjtace, while they are widely distributed through the abdomen in 
Phyllirrhoe ; thus, again, calling to mmd its relationship to the 
Pteropoda. 

This paper is illustrated with drawings representing the animal 
described and some of the details of its interns! structure. 
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MISCELLANEOUS. 

(hi Phcenicura Tithys. By l)r. Jordan. 

This bird may be regarded as a regular winter visitor to the south 
coast of Devon, and though local in its distribution, as indeed is also 
its more frequent congener, in its own peculiar haunts it may be met 
with every year. Our first acquaintance with it began in 1844 , we 
then shot two specimens, a male on January 4th, and a female on 
the 10th of the same month ; they are apt to keep in pairs during 
the time of their sojourn with us, a male and female usually fre¬ 
quenting the same spot. For some winters after this, circumstances 
prevented our searching for the birds ; nor did we think the visit was 
other than an accidental occurrence, especially as the season had 
been unusually mild, and one of my brothers was fortunate enough 
to shoot an Accentor Alpiuus on the cliffs near the same spot upon 
the 9tli of January m the same year. But in 1851 we met with our 
old friends again, and a splendid male was killed by us on the 30th 
of January, and a female on the 21st of Fobntary We again shot a 
male bird on the 3rd of Januaiy 1852, a female on the 2/th of 
December in the ensuing winter, and another, also a female, on the 
20 th of December 1853. Its time for remaining with us seems very 
short, indeed usually to be limited to three months, December, 
January and February; yet during the laic winter one was killed 
early in November, and my brother shot a female as late as ti e 
23rd of March : this may perhaps be owing to the long duration of 
the cold weather, or, which is less probable, we may have over¬ 
looked its stay m other years. With the single exception of the last- 
mentioned bird, all our specimens were shot within fifty yards of the 
same place,—a sheltered cove by the Parson and Clerk rocks; but 
others have met with it along the whole line of coast from Daw- 
hsh to Toiquay and Paignton, and as it lias occurred at Plymouth, 
and if my memory does not fail me, at Penzance, and also in the Isle 
of Wight, the niobabihty is that it might be met with every winter 
along t)ie whole south-western coast of England. Many are killed 
every year in the neighbourhood of TcignmoutU and Torquay , one 
was shot on the telegraph wires by the side of the river Teign ; but it 
is usually a coast bird and haunts tin* cliffs. The female procured on 
the 23ra of March was killed on some trunks of trees laid upon tho 
beach near the town,—a situation much resembling one in which I 
often remember seeing them in the summer months at Coblenz, 
where they were frequently to be found settled on some timber by the 
banks of the Bhiue; they were there abundant, and very tame and 
domestic in their habits, often perching on the low slate roof of a 
washhouse in the garden of the Hotel do Belle-Vue. 

This last specimen was shot during a snow-storm ; this also is an 
exception to its usual habits, for it rarely exposes itself during incle¬ 
ment or severo weather, and we have seldom seen it except when the 
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sun was shining. It seems always active in the search for Diptera, on 
which evidently it chiefly feeds; and one reason of its preference for 
the cove by the Pardon and Clerk rocks is, that a collection of the 
latger olive-leaved seaweeds is generally heaped up there for manure ; 
on this heap, flies abound in mild weather throughout the year. The 
attachment to locality is however very muiked m tins species; they 
will he seen not only in a particular spot, but on a particular stone 
m that spot, they are fond of perching on some prominent point of 
rock, and liorn this they sometimes dart out upon any passing gnat, 
much after the manner of ft flycatcher. Dipterous insects are no 
doubt their usual food, hut in very cold weather they may support 
themselves on the sand-hoppers (Tali true Lorusta)> since we have 
found these m the «tmnaeh*» of stonechats killed on the beach. The 
male varies much m the beauty of its plumage, the specimen procured 
on the 30th of January being much more brilliant than those shot 
on the 3rd and 4th of the same month. The change may therefore 
he the commencement of its putting on a nuptial dress , there is 
however much difference between the other two, and one of them is 
probably in immature plumage, so that they are not in full feather 
until the spring. 

It is curious to speculate on—why this bird should be a winter 
visitor and Ph. rvticilla a summer guest with us, piobably the 
south coast of England would afford a greater supply of insect food 
during the depth of winter than could be obtained in Germany; yet 
this is scarcely sufficient explanation of the fact. Another question 
worthy of notice is, has this bird been overlooked in former years, or 
has it only lately been a visitor to our coast? Col. Montagu well 
explored the south coast of Devon, yet I believe he never met with 
it; we had frequently searched the shore for birds before 1844, yet 
we never saw it, nor had it to our knowledge been killed near Tcigu- 
mouth. 

April 30th, 1855, 

Queen a Coll., Birmingham. 

On the Transmission and Metamorphoses of the Intestinal Worms . 

By MM. Milne-Edwards and Valenciennes, 

On the 30th April 1855, M. Milne-Edwards communicated to the 
Academy of Sciences of Paris the results of some experiments made 
by M. Van Beneden, in the presence of MM. Valenciennes, Da Qua- 
trefnges, llaime and himself, m illustration of his views upon this 
interesting subject. The object of these experiments was to prove 
the triuistonnation of the Cysheercus ptsiformis of the rabbit into 
the Tania eerrata when introduced into the intestines of the dog; 
and they appear to have been perfectly satisfactory to all the members 
of the commission with the exception of ML Valenciennes, whose 
observations upon these phenomena follow those of M. Milner 
Edwards. 

The Tama serrata is exceedingly common ifc adult dogs, but is 
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not found m these animals when very young. In his first experi¬ 
ment, M. Van Beneden used two newly-born puppies, and brought 
tlicm up under exactly the same conditions, except that to one of 
them a certain number of Cysticerci were administered ui bis food, 
whilst these worms were carefully kept from the second. The 
Cy stiver ci were admnnsteied at three different times, viz. on the 12th 
and 23rd of Maicli, and on the 21st April These dogs were killed 
and opened on the 25th April, when the aninml which had eaten no 
Cysticerei was quite free from the Tania serrata , although the 
lower part of its intestines contained a single woim of a different 
speciOB, the Tama cucumeruia The other clog, to which the Cys- 
ficem had been admnnsteied, contained three bundles of worms, 
which were regarded as the Tama serrafa by M. Van Bcuedcn and 
the nmjonty of the other observers The bundle wlneli was furthest 
from the stomach, and winch was considoml as proceeding from the 
first administration of CysUcerci, was composed of Ttenias which had 
nearly arrived at the adult state, the other two packets were less 
advanced, that nearest the stomach being the smallest, and regarded 
as produced from the Cysticeru last administered The same re¬ 
sults were obtained from another similar experiment; hut as tlna 
had been going on for a much lougei period (the fust injection of 
Cysticerci lmwng taken place on the IKlh December), the Trt'inas 
situated at the greatest distance from the stomach were not only 
linger than m tin* previous ( vpenment, but had the generative organs 
well developed. In all these case*} the number of Tamms found m 
the intestines was less than that of the Cystnerct swallowed , thus, 
the first dog had received thirty-two, and the second seventy of the 
Cystic worms, but the former continued only seventeen, and the 
latter twenty-five Tumias. 

M. Van Beneden informed M. Milne-Edwaids that lie has repeated 
these experiments no less than thirteen times, and always with equally 
decisive results. Similar expeuments have also been performed by 
Kuchcnmeister, Von Sicbohl*, and Leuckart, and always with the 
same success. 

The objections laised by M. Valenciennes to the deduction drawn 
by M. Van Beneden and other authors fioin the observation of the 
above facts, namely that the Cysticercus pmformis of the rabbit is 
the larval form of the Tania terrain of the dog, lepose principally 
upon the question of the specific identity of the parasite produced by 
the administration of the Cysticern to the last-mentioned animal 
with the Tania serrafa, a worm which is so common, that, M. Valen¬ 
ciennes states, it may almost be predicted with certainty, that on 
opening a dog of four months old and upwards, this parasite will bo 
met with. Previous expeuments had pioved to M. Valenciennes 
that the administration of the Cysticercus pirn for mis to dogs “gives 
rise to a flattened riband, composed of numerous narrow articulations, 
and presenting at the first glance exactly the appearance ofaTtcnioid 


* Annals, N. S , No. 60, Ike. 1H52, p. 431. 
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worm, like the Tania serrata” M. Valenciennes* observations 
agree closely with those of Von Siebold already given in this Journal 
(T. c. supra) ; but he states tliat the Tnenioid worms produced from 
the Cysttcercus piriformis in his experiments never possessed gene* 
rative organs, and the articulations never exhibited the genital pores 
situated on tubercles of the true Tania serrata** In the case of 
the second dog referred to by M. Milne-Edwards, in which adult 
Teenias furnished with generative organs were found, M. Valenciennes 
states, that out of the twenty-five specimens of the supposed Tania 
serrata there were only two in which the generative organs were de¬ 
veloped ; these he admits to have belonged to that species, but adds, 
that as the dog was greatly infested with worms of other species, he 
is by no means convinced that the two specimens of Tama tterrata 
furnished with generative organs were pi oduced from the Cystieerci 
administered, lie also remarks, in opposition to the opinion of Van 
fieneden and others, that the Cysheer™ are the larval forms of Tienioid 
worms ; that notwithstanding the abundance of the Tama serrata in 
the intestines of dogs, even in towns, their opportunities of devouring 
the entrails of rabbits, the only situation in which the Cysttcercus 
pisformis has been found, are exceedingly rare ; whilst, with regard 
to the Cyshcercus fascwlaris of the rat, which is stated by Kucnen- 
raeistcr and Siebold to give rise to the Tama erassicoUis of the cat, 
he observes that the cystic worm in question is of very rare occur¬ 
rence, although the Tama said to he produced from it is to be 
found in almost every cat.— Compies Rendus , 30th April 1855, 
p. 997. 

Note on the Trichomonas vaginalis of Donnt. 

By MM. Scanzoni and Kollikkh. 

Notwithstanding the numerous published observations on the 
Trichomonas vaginatts described by Domic*, the true nature of this 
creature does not yet appear to be ascertained. Some regard it as 
an animal and place it amongst the InfUsoria (l)onn^, Diijardin 
and Ilaspail), or amongst the Acanna (R. Froriep, EhrenoeTg). 
The most recent observers consider the Trichomonads as epithelial 
cells detached from the uterus, and deny that they are animal orga¬ 
nisms (Lebert, Valentin, J. Vogel, Von Siebold and R. Wagner). 
For ourselves, we must confess that we were amongst those who 
doubted the animal nature of Trichomonas . 

But after having more attentively studied these formations, and 
the mucus of the generative organs in many individuals, we have 
ascertained that the mucus of the neck of the Uterus never contains 
Trichomonads, which would not be the case if they were only 
vibratile cells. We have also seen that the Trichomonads resemble 
true Inftisoria in every respect, 

Before proving this last assertion we may say, that Dome's 

* 

* It is to be observed, however, that M, Valenciennes does not inform 
us of the length of time over which his experiments extended. 
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description is very exact. Nevertheless we would particularly insist 
upon the fact, that the form of the Trichomonads is generally elon¬ 
gated, either ovoid or pyriform, and that their size is very variable 
(from 0*008 to 0*016 or 0*018 millim.). One of the extremities 
bears from one to three long flagelliform filaments, of 0*015 to 0*030 
millim. in length, and at the base of these there are one or more 
vibratile cilia, which are generally rather short. The opposite ex¬ 
tremity of the body is usually elongated into a tail, or slender style, 
which is rather stiff, and not contractile, and of which the length is 
sometimes equal to that of the body. We have been unable to find 
a buccal aperture, although we have thought we bhw a slight oblique 
groove at the anterior portion which bears the cilia. The interior 
is finely granular and colourless, without any appearance of a nucleus 
or of contractile vacuoles. Their movements me verj slow when the 
mucus is diluted with water, or with a weak solution of sugar, for it 
is rather remarkable that water is very injurious to these animals. 
When brought in contact with it they swell up, acquire a globular 
form, and exhibit vacuoles m their interior; the movements of the 
vibratile cilia still continue for Borne time, but without energy, bo 
that the animals do not change their place, and they cease to move 
in a certain time. Such Trichomonads have a tolerably distinct re¬ 
semblance to vibratile cells, and we suspect that those who have put 
forward the opinion that these organisms do not belong to the animal 
series, have been led into error by preparations treated with water. 
If, on the other hand, pure vaginal mucus be examined with the 
microscope, it is astonishing to see the mobility and vivacity of these 
little creatures, and no doubt will exist as to their nature. 

We shall conclude by remarking, that we have found Trichomonads 
in many women, both pregnant and the reverse, healthy and affected 
with leucorrhcea, and that, in our opinion, this animal has uo rela¬ 
tion with the venereal principle. Nevertheless it is perfectly true, 
os pointed out by Donne, that the Trichomonads are never found in 
a vaginal mucus which does not contain mucous or purulent globules, 
and that they often occur in great numbers iu a yellowish* creamy 
(not frothy, according to Doling), and very acid mucus. A mucus 
Which contains many of these globules also frequently contains cryp- 
togamic plants closely allied to, if not identical with* the Lepeothrix 
buccahsy Rob. It may consequently be said, that the existence of 
this parasite is connected with a certain alteration of the vaginal 
mucus, and that it acquires its greatest development in a truly 
morbid secretion.— Gompte* Rendu*, 7th May 1855, p. 1076. 

NEW WORK. BY MR. GOSSE. 

Mr* P. H. Gosse has now in the press a * Manual of British 
Marine Zoology,* in which will be given the characters of every 
Class, Order, Family and Genus of our native marine animals, from 
the sponges upwards, with lists of recognized species, and a figure 
of each genus. 
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ON A. LUNAR VAPOUR BOW. 

To the Editors of the Annals of Natural History . 

Sandwick Manse, 16th May, 1865. 

Gkntl* men, —On the 28th April, at 11 r.M., and for an hour 
or two afterwards at least, we had dense ground vapour; and as the 
moon was nearly full, and giving ^ood light, a beautiful phenomenon 
was very bught and stukiug, which I do not recollect to have seen 
described, though I have on several occasions seen it here before, 
and which, for want of a better name, 1 must call a lunar vapour 
bow, or rather circle. It is formed on the opposite side to the 
moon, and forms a complete circle, which comes to the very feet of 
the spectator, with his shadow in the middle of it. 

I am, ) ours very truly, 

Charles Clouston. 


METEOROLOGICAL OBSERVATIONS POll APRIL 1855. 


Chtiwwk .—April 1. Clear aud frosty ovorcaBt 2 Frosty and foggy line. 
3. Cloudy rain. 4 Cloudy an l cold . clear and frosty ft. Slight haze • very 
line. 6. Fine. 7. Overcast * ver> fine 8 Cloudy and cold slight rain. 9. 
Cloudy. 10 Boisterous. 11 Cloudy and boisterous * ram at night 12. Clear: 
very fine. 13. Overcast slight ram cloudy • fine. 1 4. Foggy flue 15. Over¬ 
cast. 16. Foggy cloudless and exceedingly fine 17. Fine clear. 18. Fine, 
19 Slight haze . fine. 20, 21. Very fine • nights frosty. 22. Cold dry easterly 
wind. 23. Fine sharp frost at night 21. Clear and dry overcast. 25. Densely 
overcast - cloudy and cold. 26 Overcast and cold’ fine overcast. 27. Dry 
haze: fine. 28. Hazy * tone: overcast. 29. Cloudy and Cold. 30. Uniformly 
overcast. cloudy at night. 

Mean temperature of the month ........ ..... 46°'08 

Mean temperature of April 1854 . . .*. 47 ‘63 

Mean temperature of April for the last twenty-nine years ... 47 '17 
Average amount of ram in April . 1*59 inch. 

Boston .—April 1. Fine. 2. Cloudy. 3. Cloudy . rain p.m. 4. Cloudy. 6—7* 
Fine, 8. Cloudy : rain a m. and r.M. 9. Rain rain a m. • stormy. 16. Fine: 
stormy. 11. Cloudy: rain r m. 12. Fine. 13. Cloudy. 14. Fine 15. Cloudy, 
16—20. Fine. 21,22 Cloudy, 23, 24. Fine. 25—30. Cloudy. 


Sandwtck Manse, Orkney .—April 1. Clear a.m. and r.M. 2. Bright A.M. t 
hazy r.M. 3. Bright a.m. : clear p.m. 4. Clear a.m ; cloudy r.M. 5. Bright a.m. ; 
drops r.M 6. Ram a.m. . dear, aurora p.m. 7. Showers a.m. : sleet-showers p.m. 
8. Snow-showers a.m and pm. 9 Rain a.m. : showers p.m. 10. Showers a.m. i 
rain, clear r.M. 11. Cloudy a.m. and p.m. 12. Rain a.m. * clear, aurora p.m. 
13. Bright, Bolar halo, a.m. t rain, aurora, p.m. 14,15. Bright a.m. : rain p.m. 16. 
Sleet-ahowers a.m. : showers p.m. 17. Cloudy a.m, : cloudy, aurora p.m. 18. Rain 
a.m * cloudy r m. 19. Rain, bright a.m. • showers p.m. 20. Hail-showers a.m. t 
cloudy p.m. 21. Bright a.m.: clear, fine p.m. 22. Clear a.m. : clear, fine p.m. 
23. Bright a.m. • cloudy p.m. 24. Hazy a.m.: cloudy p.m. 25. Damp a.m. ; 
cloudy pm. 26. Cloudy a.m : clear p.m, 27. Cloudy a,m. : dear, fine p.m* 
28. Bright a.m. : dear, fine, aurora p.m. 29. Clear a.m. ; clear, fine p.m* 30* 
Clear a.m : damp p.m. 

Mean temperature of April for twenty-eight previous years . 43 0, 48 
Mea i temperature of this month..... 43 ’20 


Mean temperature of April 1854 ... 44 *68 

Average quantity of run in April for fourteen previous yean 1*63 inch* „ 


































468 


INDEX to VOL. XV. 


AcHNANTHiDiuM,new British spe¬ 
cies of, 8 

Actinia, on the development of, 78 j 
new aperies of, 85 

Actinmdic, description of some, found 
on the const ot Devon, 81. 

Actinophrys Sol, remarks on the de¬ 
velopment of, 211, 285 

Adam, Dr. W., on the osteological 
relations observable among u few 
species of the bovine famil), 309. 

ASgosoma, new species of, 137. 

Agnssir., L , on a viviparous fish from 
Louisiana, 209 

Algre, new genera and species of, 332; 
on the impregnation and germina¬ 
tion of the, 346. 

Alpine plants, on the geological rela¬ 
tions of some rare, 313. 

Ambyostoma, new species of, 134. 

Ancistroeladus, note on the genus, 149. 

AncyhiR, new species of, 12, on the 
British species of, 278. 

Anteater, on the sue of the red cor¬ 
puscles of the blood of the, 381. 

Apjolmm, on the new genus. 335. 

Anicius hypnguia, on the fructifica¬ 
tion of, 385. 

Archer's, T. C., First Steps in Eco¬ 
nomic Botany, reviewed, 355. 

Ascaris, now sjiecics of, 69. 

Aulttcorliamphus, new species of, 390 

Babington, C, C., on Hypericum an- 
gltcum, 92, 

Baird, Dr. W., on some new species 
of Entosoa, 69,; on a new species 
of Cypris, 380. 

Balfour, Prof, J. II., sketch of the 
late Prof. E. Forbes, 35. 

Ballia, new species of, 335. 

Barlow, the late W. F., on the respi¬ 
ratory movements of insects, 153, 

Bates, H. W., on the natural history 
and habits of Termites, 310. 

Battka, M>, on the characters and sy¬ 
nonyms of the genus Senna, 147* 

Beanim mirabilis, on the polype of, 
129. 


Bellotia, characters of the new genus, 
332. 

Belvisiacere, note on, 371 

lkmson, W II, on the genus Cam- 
toceras, ami on a new Ancvlua, 
; on the genus Opisthoporus, 
13; on the presence of an ojKsr- 
culurn m the genus Diplommatma, 
and on a new species, 329. 

Bmney, E. f on the structure of some 
limestone nodules, 154. 

Birds of Malacca, 95; on the habits 
of Indian, 3/5 ; of Madeira, cm the 
430. 

Bivalve shells, on the nnanala of cer¬ 
tain genera of, 99. 

Blyth, E , ou the Indian species of 
Phylloscopus, 161. 

Books, new ; — Stamtou's Entomolo¬ 
gist's Annual for 1855, 53, 356 ; 
Morris's Catalogue of British Fos¬ 
sils, 54 ; Catlow's Popular Conclio- 
logy, 63; Clark's Ilistory of the 
British Marine Testaceous Mol- 
lusca, 349; Sowcrby’s Ferns of 
Great Britain, 354; Archer** First 
Steps m Economic Botany, 365. 

Botanical Society of Edinburgh, pro¬ 
ceedings of the, 155,236,312,382. 

Bothnocephalus, new species of, 76. 

Brochiopoda, on the anatomy of the, 
456. 

Bimsopsis, new species of, 185. 

Bnssus, new specie* of, 181. 

Broderm, W. J., on an original paint¬ 
ing or the Dodo, 143. 

Brulle, M., on the reproduction of 
Ligula, 76. 

Bubo, new species of, 136. 

Buccomdfic, new species of, 292. 

Buccros, new species of, 136. 

Buist, Dr, G., on the nest of a species 
of mason wasp, 310. 

Burgess, Lieut., on the habits of In¬ 
dian birds, 375. 

Busk, G., on a monstrous oyster-shell, 
91. 

Caberea Boryi, notice respecting, 129. 



INI 

Calotheiax, new species of, 319. 

Carapanularia integra, notice respect¬ 
ing, 130. 

Camptoceras, on the genus, 9. 

Caippylorhynchus, new species of, 343. 

Catiow'*, Agnes, PopularConchology, 
reviewed, 63. 

Ccllularm, new British species of, 129. 

Cephalotew, note on, 3/1. 

Chomreza, new species of, 344. 

Cheletropis, on the anatomy of, 232, 
359. 

Chlorophyll, on the structure of, 321, 
416. 

Chrysophyllurn, on some gall-hke 
appearances on the leaves of a spe¬ 
cies of, 382. 

Cliurton, II., on the formation of 
collections in New Zealand, 140. 

Cularis, new species of, 1 (>7. 

Ckdostephus, on the germination of, 
348. 

Chipamle, E., on Aetinophrys Sol, 
211, 286. 

Clark, W., on Ancylus oblongus and 
A. fluviatiiia, 278; History of the 
British Marine Testaceous Mol¬ 
luscs, reviewed, 349. 

Clarke, B., on the embryo of Nelum- 
bium, 369; on Cephalotem and 
Belvisiaoeec, 3/1. 

Clegburn, Dr., on the discovery of 
the gutta-percha plant in Malabar, 

382. 

Clelnnd, J,, on vegetable placcntatiou, 
336. 

Chocarpus, on the genus, 200. 

Clouston, C., on a lunar vapour bow, 
466. 

Clusiaeese, on the structure of the 
seed in the, 363, 372. 

Clypeaster, new species of, 268. 

Corotoca, characters of the now ge¬ 
nus, 225. 

Corynactw, new species of, 314. 

Crisp, on the alimentary canal and 
ova of a cuckoo, 222 j on two new 
species of worms, 223. 

Cryptogamia, on the development of 
the higher, 241. * 

Cuhcipeta, new species of, 171* 

Curdiea, characters of the new genus, 
333. 

Curias, J.,on the genus Myrmica and 
other ants, 151; on the affinities 
of Hypoeephakis, 303, 

Cyclanorbis, new species of, 69. 

Cychua sinensis, on the animal of, 77* 


ex. m 

Cyelostomacea, on the op&cula of 
certain, 16,329. 

Cymbella, new spocies of, 256. 
Cypncardia roatrata, on the animal 
of, 101. 

Cypns, new species of, 380. 
Cyrtonops, characters of the new 
genus, 139. 

Darnell, G., on the habits of Formica 
nigra, 153. 

DeCandolle, M. A., on the characters 
which distinguish the vegetation of 
a country, 438, 

Delpbraus nielas, notice of, 218. 
Dendrocolaptes, new specie* of, 223. 
Dmtoma, new species of, 6. 
Diatomnreai of the South of France 
and the Auvergne, on the, 1; on 
some British, 252; on the dots 
upon the valves of the, 291. 
Diatomelia, description of the new 
genus, 259. 

Diplommutma, new species of, 329 
Distoma, new 7 species of, 73. 

Dodo, on an original painting of the, 
143. 

Dowler, Dr B., on the discovery of 
viviparous fish in Louisiana, 206. 
Duihiers, L., on the development of 
Actinia, 78. 

Eclimoderms, notice of some fossil, 
101, 176, 262. 

Echmus, new species of, 109, 

Emys, new species of, 68. 
Entomologist’s Annual for 1855, re¬ 
viewed, 63, 366. 

Entozoa, new species of, 69. 

Erica, on the structure of the anthers 
^ of, 156. 

Eunotia, new British species of, 254. 
Eupatagus, new species of, 274. 

Ferns of Great Britain, notes on 
some, 150 j reviewed, 354. 

Fish, discovery of viviparous, 206. 
Florideo!, on the germination of the, 
348. 

Focke, M.« on the movements and 
reproduction of the Naviculse, 237. 
Forbes, the late Prof. E., sketch of 
the life of, 36. 

Formica nigra, on the habits of, 153. 
Formicorius, new species of, 344. 
Fossils, Morris’s Catalogue of British, 
reviewed, 54. 

Fragilaria, new species of, 7* 

Fraser, L., on two new birds, 13ft, 
Frog, notice of a marsupial, 168. 
Fwms, on the unpregnaHon of, 34 J, 



INDEX, 


♦70 

Galia oien, on the horns of the, 66. 

Gilchrist, Dr., on the geological rela¬ 
tions of some rare alpine plants, 
313. 

Gl^cimeris siliqua, on the auimal of, 

Godron, M., on tho origin of wheat, 
383. 

Gomphonema, new species of, 6. 

Gordius, new species of, 71. » 

Gohsc, P, H., on artificial sen-water, 
17; on a new species ol leech, 277; 
on the structure of the manducatory 
organs m the class Rotifers, 367- 

Gould, J., on the nest and eggs of 
Mennra Albetti, 141, on a new 
species of Tetraogallus, 143; on 
new species of humming-birds, 146, 
318; on the nests ol humming¬ 
birds, 157 ; on new- species of 
birds from South America, 343; 
on a new species of Musopliaga, 
381; on a new species of Aulaco- 
rhamphus, 390. 

Gray, G. It., on new species of Pti- 
lonopus, 158. 

Gray, Dr. J E, on the paiuted pig 
of the Camaroons, 64 ; on the 
horns of the Sanga, or Gallu. oxen, 
of Gihba, 66; on a new genus und 
some new species of tortoises, 67, 
135; on the animal of Cyclirm si¬ 
nensis, 77; on a new species of sala¬ 
mander from California, 134 ; on a 
presumed new species of rhinoceros, 
142; on a monstrous oyster-shell, 
210 i on Ljttia xebnna and L 
Scurra, 238; on the attitudes and 
figures of the Morse, 339. 

Grevillc, Dr. R K , on some British 
Diatowaccte, 252, 

Griffith, Dr. J. W., on the clots upon 
the valves of the Diatomaresr, 291. 

Grundy, Mr., on the structure of the 
starch-granule, 386. 

Gulliver, G., on Delnhinus tnelas, 
218; on the sire of the red cor¬ 
puscles of the blood of the great 
anteatcr, 381, 

Gulsoma, characters of the new genus, 
334. 

Gutta-percha plant, on the discovery 
of the, m Malabar, 382. 

Hnlia, description of the new genus, 
128 

Ilarcourt, E. V., on the ornithology 
of Madeira, 430. 

Hardy, J., on some gall-like appear¬ 


ances on the kayos of a aperies of 
Chrjsophyllum, 382. 

Hams, C. S., on the marine vivarium, 
130. 

Harris, Q., on the vine disease, 236. 

Harvey, Dr. W. II., on new genera 
and species of Algm, 332. 

Hehaugelua, new species of, 146. 

Helmntbea, new species of, 146. 

Hemiuster, now sjiecies of, 191. 

Henfrey, A II,, on the structure of 
starch, 426. 

Hcnslow, Prof J.S , on an anomalous 
oyster-shell, 314, 385. 

Hmcks, Rev T, on new species of 
British zoophytes, 127, 

Hogg, J , on die external membrane of 
the ova of the common salmon, 30/. 

Homalenotus, on the British species 
of, 414. 

Hooker, Dr. J. IX, on the structure 
of some limestone nodules, 154, 
on some spherical exostoses de¬ 
veloped on the roots of various 
species of Com ferae, 311, 

Humming-birds, new species of, 146, 
318; on the nests of, 157. 

Huxley, T. H., on the anatomy of 
the Brachiopoda, 456 

Ilydraspis, new species of, 69. 

Ilydromedusa, new species of, 66. 

Hypericum angheum, remarks on, 92. 

Hypocephftlns, on the affinities aud 
analogies of, 303. 

Insects, on the respiratory movements 
of, 153. 

Jeffreys, J, G , on Swiss Mollusea,20. 

Jeuner, O., on the development of 
some of the h ighcr Cryptogamia,241. 

Jordan, R C it., on Actimadeo found 
on the coast near Teignmouth, 
81; on Phocmcura Tithys, 461, 

Kolliker, Prof., on Trichomonas va¬ 
ginalis, 464. 

Laminaria, on the genus, 316. 

Leech, new species of, 277. 

Lciobunus, on the British species of, 
411. 

Le Jolis, A., on the species of Lami¬ 
naria, 316. 

Ligula, on the reproduction of, 76* 

Limestone nodules, on the structure 
of some, 154. 

Lindsay, Dr. W. L., on the flora of 
Dumfries, 237. 

Linnaean Society, proceedings of the. 
147, 303,363. 

Lithodes, new species of, 307* 



INDEX. 


471 


LoMft tMa, note on, 238. 

Lowe, J>, on the structure of the an¬ 
thers of Knot, 156. 

Lunar vapour bow, description of a, 

466. 

Lycett, J., on Perna quAdrata, 427. 

Macdonald, J. I)., on the anatomy of 
the Macgdhvrayia pelagica and 
Cheletropis Huxleyi, 232, 359; on 
the anatomy of Nautilus umbilica- 
tua, 361; on the anatom) and 
affinities of Fhylhrrhoe bucephala, 
457. 

Macgdhvrayia, on the anatomy of, 
232, 35.9. 

Malacoptda, new species of, 293 

Manouna, on the new genus, 

68 . 

Marine vivarium, on the, 130. 

Mason-wasp, on the construction of 
the nest of a species of, 310. 

Meade, R. 11., on thcBntish species 
of Phalanguda:, 393. 

Megabunus, on the British species of, 
405. 

Melosira, new British species of, 259. 

Menura Alberti, on the nest and eggs 
of, 141. 

Mermis, new species of, 71. 

Meteorological observations, 79, 159, 
239, 319, 391, 466 

Miers, J., on the genera Pionandra, 
Cliocarpus, anu Peccdoehroma, 
196; on the structure of the seed 
in the Clusiacese, 363, 372. 

Milne-Edwards, M., on the meta¬ 
morphoses of intestinal worra«,462 

Mold, H. von, on the structure of 
chlorophyll, 321, 416. 

Mollusca, on the opercula of certain, 
16; notes on Swiss, 20, (hnik’s 
History of British Marine Testa¬ 
ceous, reviewed, 349. 

Monopus medusicola, notice of, 277. 

Moore, F., on the genus Ruticilla, 

450. 

Moore, T., on some ferns in the Wal- 
hchuui herbarium, 150. 

Morris’s, J., Catalogue of British Fos¬ 
sils, reviewed, 54. 

Muscular fibre, on the development 
of, in Mammalia, 234. 

Musophaga, new species of, 381. 

Myrmccopliaga jubata, on the sixe of 
the red corpuscles of the bloou of, 
381. 

Myrmica, notes on the genus, 151 ; 
new species of, 162. 


Nautilus umbilicatus, on the*anatomy 
of, 36 L 

Naviculw, on tbe movements and re¬ 
production of tbe, 237; new British 
species of, 256. 

Neisler, H. M., on the fructification 
of the Arachis hypogcea, 385. 
Nelumbium, on the embr> o of, 36.9, 
Nemastoma, on the species of, 412. 
Nests of humming-birds, on the, 157. 
Notodelphys ovifera, notice of, 158. 
Odontidium, new species of, 7» 257. 
Opiho, on the British species of, 407. 
Opisthoporus, on the genus, 13 
Ornithology of Malacca, on the, 95. 
Orthosira, new species of, 8, 260 
Owen, Prof, on the anatomy of the 
walrus, 226. 

Ovster-slieU, on a monstrous, 91,210, 
314,385. 

Pal tem on serratus, on the natural 
history and habits of, 247. 
Pentastoma, new species of, 73 
Pencosmus, new species of, 195. 
Pema quadrata, observations on, 427 
Phalangmlne, on the British species 
of, 393. 

Phocnicura Titliys, notes on, 461. 
Phyllirrhoe bucephala, on the ana¬ 
tomy and affinities of, 457. 
Phylloscopus, on the Indian species 
of, 161 

Pinnularia, new species of, 256. 
Pionandra, new species of, 199. 
Plants, on the geography of, 438. 
Pcccilm multilmeata, on the liulnts of, 
206. 

Pceeilocliroma, on the genus, 205, 
Potamochcerus penicillatus, remarks 
on, 64. 

Prawn, on the natural history and 
habits of the common, 247. 
Pnngsheim, l)r., on the impregnation 
and germination of the Algtc, 346. 
Psaramobia pallida, on tbe animal of, 
99. 

Ptilonopua, new species of, 158. 

Pupa, new species of, 27. 
P)gorhyuchus, new species of, 2/1. 
Ransom, Dr W. H , on the impreg¬ 
nation of the ovum m the stickle¬ 
back, 229. 

Regulus, new species of, 432. 
Rhinoceros, on a new species of, 142. 
llotifera, on the manducatory organs 
in the, 367* 

Royal Society, proceedings of the, 
153, 229, 291, 357,4565 



472 


1NDE1 


Ruticilla, monograph of the genus, 
450. 

Salamander, new specie* of, 134. 

Salmon! on the external membrane of 
the ova of the common, 307. 

Saturma, new species of, 294. 

Savory, l)r W. S., on the develop¬ 
ment of iuii8eular fibre m nmtmna- 
ha, 234 

Scalaria, new species of, 2/4. 

Scaueoni, M„ on Trichomonas vagi¬ 
nalis, 464. 

Srhiodtc, M., on some Staphylimd® 
found in the nests of Termites, 224. 

Schistochlamy*. new species of, 315 

Seln&aster, new species of, 204. 

Selatcr, P. L , on a new species of 
Demlroeolnptes, 223 , on new spe¬ 
cies of Buccomdfc, 292 

Sea-water, on artificial, 17. 

Henna, on the characters and syno¬ 
nyms of the genus, 14/. 

Senoncr, Dr., on natural sell-printing, 
236 

Sertulana, new species of, 127. 

Smith, Rev W , on the Diatomaccre 
of the South of Fiance, 1. 

Sorex, new species ol, 238. 

Sowerby’s Ferns of Che at Britain, 
reviewed, 354, 

Spatangus, now species of, 178. 

Spathura, new species of, 318 

Sphacelana, on the genmuution of, 
34 H, 

Spirachtha, characters of the new 
genus, 226. 

Stamton’s, II T, Entomologist’s 
Annual for 1855, reviewed, 53, 355. 

Stuphylmidai, notes on some, 224 

Starch-granule, On the structure of 

the, 385, 420. 

Stickleback, on the impregnation of 
the ovum m the, 229. 

Tamia, new species of, 74. 

Templeton, 11., on a new species of 
Sorex, 238 

Termites, on some particulars m the 
natural history and habits of, 310. 

Testudo, new species of, 135. 

Tetraogallus, new species of, 143 

Tetrarhyuchus, new species of, 74. 


ThamnophiIus* 1 wrtr 39JL 

Thompson, Wgoit a sj&tfcies of 
Coryuactis, 514. 

Tliwaitea, G. U. K.., on the genus 
Ancistrodadus of Wallich, 149. 

Tortoises, new species of, 57, 135. 

Trichomonas vaginalis, on the, 464. 

Trulacna crocea, on the animal of, 
100 

Troclnlus, new species of, 145. 

Valenciennes, M., on the metamor¬ 
phoses of intestinal worms, 462. 

Vaueheria, on the impregnation and 
germination of, 346. 

Vegetable plneentation, on, 335 

Vegetation m the Crimea, notice of 
the, 155 

Vine disease, remarks on the. 236. 

Vivanmn, mm me. on the, 130 

Wallace, A. It, on the ornithology of 
Malacca, 95 

Walrus, on the* anatomy of the, 226 5 
on the attitudes and figures of the, 
339. 

Warington, R , on the habits of the 
common prawn, 247 

Wcmlond, Dr. 1) ¥ , on a marsupial 
fiog, 158 

Wclwitsch, Dr. F„ on the vegetation 
of Siena Leone, 305. 

Westwood, .1 O., on new species of 
Haturnia, 294. 

Wheat, on the origin of, 383 

Wlntfc, A., on a new species of 2Ego- 
soma, and on the genus Cyrtonops, 
137 ; on anew species of Anoinou- 
rous crustacean, 307. 

White, Dr W A., on the vegetation 
of the Crimea, 155 

Wilson, A., on the textile plants of 
Jamaica, 369. 

Woodward, 8. P., on the animals of 
certain genera of bivalve shells, 99. 

Worms, intestinal, on the metamor¬ 
phoses of, 462; new species of, 223. 

Wright, I)r. T., on fossil Echinoderms 
from the Island of Malta, 101,175, 
262 

Zoological Society, proceedings of the, 
64, 218, 292, 3/5, 450. 

Zoophytes, new ipecieeof British, 127. 


END OF THE FIFTEENTH VOLUME 




V* x\s. 








f H flUnJ *.f Mh 


PrmtiiW >*/ HuflrimndM A Vi 

1 a._r. CiduaiA MUe^en&i*, Forbns 

t\ a . f Kchmus Ducne], Wrnfyt 

3 a H KcJimoiarapitfi Desha)*' r ui, Desc»r 




'Ssfc, 










<Ari*i & Jfm MttftS Z Ifeh !&iPl Yj7 







4nn & UKMf.^ $.£ '\VL%t 













